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Henses — tn  Use 

The  first  step  in  all  photography  is,  or  should  be,  the 
selection  of  the  proper  equipment  for  the  work  to  be  done. 
Equipment  here  means  the  camera  and  lens,  with  the 
emphasis  on  the  lens — as  it  should  be.  It  is  the  lens 
which  gives  the  picture.  The  camera  is  simply  a  dark 
chamber  ( camera  obscura )  in  which  the  lens  projects  the 
picture-image  onto  the  sensitive  plate,  which  occupies 
the  back  wall,  so  to  speak,  of  the  camera.  But,  despite 
this  vital  importance  of  the  lens,  the  camera  with  its 
accessories  and  the  sensitive  material  used  have  a  more 
powerful  influence  on  the  quality  of  the  work  done  by 
the  lens  than  is  generally  appreciated.  Lack  of  apprecia¬ 
tion  of  these  factors  often  minimizes  lens  qualities  and 
advantages.  With  a  practical  knowledge  of  his  apparatus 
and  materials  and  their  relation  to  the  lens,  the  photog¬ 
rapher  can  produce  good  work  even  with  indifferent  tools. 
But  the  best  results  will  be  secured,  with  greater  cer¬ 
tainty  and  convenience,  in  proportion  to  the  quality  and 
adjustment  of  the  equipment,  and  especially  in  propor¬ 
tion  to  the  user’s  knowledge  of  the  capacities  and 
limitations  of  the  lens.  For  which  reason  the  reader  is 
urged,  here,  in  the  beginning,  to  make  sure  that  his 
equipment,  in  design  and  adjustment,  can  and  will 
enable  him  to  use  his  lenses  to  the  limit  of  their  capacity. 

First  a  word  about  the  work  done  by  the  lens,  its 
function  in  making  the  photograph .  This  is  the  formation 
or  projection  of  an  image,  on  the  sensitive  film  in  the 
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camera,  of  the  objects  in  front  of  the  camera  at  the  time 
of  photographing.  How  does  the  lens  form  or  project 
the  image?  Let  us  consider  all  visible  things  as  bodies 
whose  surfaces  are  made  up  of  an  infinite  number  of 
luminous  points,  with  every  point  reflecting  light-rays 
in  all  directions.  These  light-rays,  proceeding  from  every 
point  in  the  object,  bear  images  of  the  points  from  which 
they  are  reflected.  When  we  look  at  any  object,  the  eye 
intercepts  or  collects  a  number  of  these  image-bearing 
rays,  condenses  them  to  points  again  or  brings  them  to  a 
focus  and  re-arranges  them  upon  the  retina,  thus  pro¬ 
jecting  an  image  of  the  external  object  within  the  eye, 
each  point  making  up  this  picture-image  being  a  counter¬ 
part  of  a  corresponding  point  in  the  object. 

“Pinhole”  Images.  If  we  set  up  a  camera,  with  a 
focusing  screen,  facing  any  well-lighted  object  out  of 
doors  and,  in  place  of  the  lens  on  the  front  of  the  camera, 
fix  a  shield  of  thin  metal  or  card  pierced  at  its  center 
with  a  needle  (thus  forming  a  needle  aperture  or  “pin¬ 
hole”),  we  will  get  on  the  focusing  screen  a  true,  though 
inverted  image  of  the  objects  in  front  of  the  camera. 
It  is  thus  possible  to  make  photographs  with  a  “pinhole” — • 
without  a  lens.  The  “pinhole”  image,  however,  is  nowhere 
sharply  defined  in  form  and  detail,  and  is  so  feebly 
illuminated  that  a  very  long  exposure  is  required  to 
impress  the  picture-image  on  the  sensitive  film.  The 
“pinhole,”  then,  is  useless  for  any  sort  of  photographic 
work  where  sharp  definition  and  short  exposures  are 
essential. 

Lens  Images.  If  now  we  replace  the  “pinhole”  on  the 
camera  front  with  a  simple  converging  (positive)  lens, 
and  rack  the  camera  front  in  and  out  (from  and  to  the 
subject),  we  will  get  on  the  focusing  screen  a  picture- 
image  in  part  at  least  well  defined,  and  much  more 
brilliantly  illuminated  than  the  “pinhole”  image,  so  that 
we  can  impress  this  image  on  the  sensitive  film  in  a 
fraction  of  the  time  (exposure)  required  by  the  “pinhole.” 

This  capacity  of  the  lens  to  bend  or  converge  the 
image-bearing  rays  to  points,  thus  giving  a  sharply 
defined  image,  is  known  as  its  defining  power.  The  image 
so  formed  is  projected  in  an  aerial  field  behind  the  lens, 
commonly  called  the  image  plane  or  focal  plane.  In 
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photographing,  the  sensitive  film  is  placed  at  or  within 
this  image  plane.  The  light-transmitting  capacity  of  the 
lens  constitutes  its  rapidity.  The  quality  of  a  photo¬ 
graphic  lens  depends  on  its  defining  power,  i.  e.  its  capac¬ 
ity  to  bring  to  points,  over  a  large  field  or  area,  the 
image-bearing  rays  which  it  transmits.  The  rapidity  or 
speed  of  a  lens  depends  on  the  volume  of  light-intensity 
brought  to  the  image  plane  or  the  brightness  of  the 
image. 

Simple  Lenses  are  discs  of  glass  with  highly  polished 
surfaces,  at  least  one  of  which  is  curved  or  spherical  in 
form.  They  are  divided  into  two  classes:  positive  or 
converging  lenses,  which  bend  the  light-rays  inward 
towards  the  axis  of  the  lens  (an  imaginary  line  connecting 
the  centers  from  which  the  two  surfaces  of  a  lens  are 
struck);  and  negative  or  diverging  lenses,  which  bend 
the  rays  outward  from  the  axis.  There  are  six  possible 
lens  shapes,  or  seven  if  we  include  piano-plates,  as 
follows:  Double-convex,  as  in  some  view-finders,  reading 
glasses  and  magnifiers;  Double-concave,  as  in  reducing 
glasses;  Plano-concave,  used  in  some  direct  view-finders; 
Meniscus  lenses  have  both  surface  curves  facing  the  same 
way,  and  are  positive  when  thicker  at  the  center  (like  a 
young  moon),  and  negative  when  thinner  at  this  point. 
When  the  surfaces  are  plane  and  parallel  we  have  a 
piano-plate,  as  in  ray  filters.  When  this  type  of  lens  is 
ruled  with  a  series  of  concentric  circles  of  mathematical 
precision,  we  have  a  “zone  plate,”  which  has  a  lens  action 
and  will  give  images  of  a  sort.  A  meniscus,  very  thin, 
with  equal  curves,  becomes  a  “zero  focus”  lens,  like  a 
piano-plate,  and  has  been  turned  to  practical  use  as  a 
supplementary  in  “soft-focus”  work. 

The  simple  lenses  forming  a  combination  or  lens  system 
are  sometimes  called  members.  Air  spaces,  separating 
simple  lenses  or  combinations,  are  really  lens  members 
bounded  by  the  adjacent  glasses.  Complete  lenses  or 
lens  systems  are  also  called  objectives. 

Lens  Errors.  Simple  lenses,  although  giving  an  image 
superior  to  that  given  by  a  “pinhole”  in  definition  and 
brightness,  are  defective  in  so  many  ways  as  to  be  inca¬ 
pable  of  meeting  the  requirements  of  photography.  These 
defects  and  lack  of  capacity  are  due  to  the  errors, 
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aberrations  and  faults  inherent  to  all  lenses.  By  the 
combination  of  several  simple  lenses,  made  of  glasses 
having  different  optical  qualities  and  varying  in  surface 
curvatures,  the  optician  has  progressively  balanced, 
reduced,  minimized  or  eliminated  these  errors.  Since, 
however,  all  existing  lenses  are  not  perfectly  corrected, 
and  even  the  perfectly  corrected  lenses  of  today  represent 
compromise  rather  than  finality,  it  will  be  useful  to 
consider  the  principal  lens  errors  and  their  correction 
before  going  further. 

Chromatic  Aberration  is  color  error:  the  inability  of  the 
lens  to  converge  a  ray  of  white  light  reflected  from  a 
luminous  point  in  the  object  to  a  corresponding  point  of 
white  light  in  the  image,  due  to  the  dispersion  or  separa¬ 
tion  by  the  lens  of  the  several  color-rays  making  up  the 
white  ray.  The  light  rays  which  make  up  the  focusing 
screen  image  are  green  and  yellow  rays,  to  which  the 
eye  is  most  sensitive.  The  blue  and  violet  rays,  which 
most  strongly  affect  the  sensitive  film,  come  to  a  focus 
nearer  the  lens,  and  so  give  confusion  circles  on  the 
sensitive  film  instead  of  points,  with  the  result  that  a 
sharp  picture  can  only  be  obtained  on  the  film  by  moving 
the  screen  image  out  of  the  plane  of  visual  focus.  By 
using  suitable  kinds  of  glass  and  proper  curves,  the 
optician  “achromatizes”  the  lens  and  so  corrected  it  is 
said  to  be  achromatic.  Lenses  corrected  for  three  or 
more  colors,  needed  in  photo-engraving  and  color 
reproduction  work,  are  described  as  apochromatic.  All 
modern  lenses,  except  a  few  of  the  “soft  focus”  type,  are 
corrected  so  that  the  yellow  (visual)  and  blue-violet 
(chemical  or  actinic)  rays  will  meet  in  a  precise  point  in 
the  image  plane.  In  such  lenses  the  chemical  and  visual 
foci  are  said  to  be  identical.  It  should  not  be  overlooked 
that  lenses  may  develop  temporary  chromatic  error 
when  used  with  artificial  lights  which  vary  widelv  from 
daylight. 

Spherical  Aberration  proceeds  from  the  form  or  shape 
of  the  lens.  It  is  defined  as  the  inability  of  the  lens  to 
bring  to  a  precise  point  both  the  central  and  marginal 
rays  of  the  same  pencil  of  light.  The  rays  passed  by  the 
marginal  zones  of  the  lens  come  to  a  different  focus  from 
the  central  rays,  so  that  the  image  is  a  compound  made 
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up  of  various  focus  planes,  without  sharp  definition. 
This  error  is  corrected  by  variation  of  lens  curves  and 
the  separation  of  lens  members.  It  is  also  cured  by  the 
use  of  diaphragms,  but  this  always  means  loss  of  speed. 
The  difficulty  of  correcting  this  error  increases  rapidly 
when  lenses  are  made  of  large  diameter  for  speed,  as  in 
portrait  lenses. 

When  oblique  rays  are  considered,  the  error  is  known 
as  zonal  aberration  or  coma.  Lenses  having  this  defect 
do  not  have  the  same  focus  with  all  diaphragms,  an 
obvious  inconvenience  in  work  where  precise  definition 
is  required  with  the  ability  to  pick  up  shadow  detail. 
Point  images  show  fuzzy  outlines  with  a  radial  comet-like 
tail  pointing  outward  on  the  edges  of  the  field.  Such  a 
lens  is  apt  to  give  grey,  flat  and  veiled  negatives  with 
blunted  image-points. 

Curvature  of  Field.  The  inability  of  the  lens  to  give 
a  sharply  defined  image  on  a  flat  plane  is  due  to  the  error 
known  as  curvature  of  field.  All  lenses  except  anastigmats 
have  this  error,  hence  anastigmats  are  said  to  have  “a 
flat  field,”  valuable  in  copying  or  photographing  objects 
in  low  relief  or  lying  in  one  plane.  It  can  be  partially 
corrected  by  the  use  of  smaller  stops. 

Distortion.  This  is  due  to  the  varying  thickness  of  the 
lens  and  is  its  inability  to  reproduce  straight  lines  in 
the  object  as  straight  lines  in  the  photograph.  This  error 
exists  in  all  “single”  lenses  and  varies  in  kind  according  to 
the  position  of  the  diaphragm,  giving  barrel-shaped  lines 
when  the  diaphragm  is  in  front  of  the  lens  and  pin¬ 
cushion  shaped  lines  when  the  diaphragm  is  behind  the 
lens.  Lenses  having  this  defect  are  useless  for  architecture 
or  copying.  Lenses  corrected  for  distortion,  reproducing 
straight  lines  as  straight  lines  are  described  as  “recti¬ 
linear”  lenses.  This  form  of  distortion  cannot  be  cured 
by  the  use  of  smaller  stops. 

Astigmatism.  This  is  the  inability  of  the  lens  to  give 
at  or  near  the  margins  of  the  field  an  image  of  an  object 
containing  vertical  and  horizontal  lines  in  which  both 
lines  are  sharply  defined  at  the  same  time.  Lenses 
corrected  for  this  error  are  said  to  be  anastigmatic  and 
will  reproduce  marginal  points  in  an  object  as  points  in 
the  image.  Apart  from  this  correction,  anastigmats  are 
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usually  thoroughly  corrected  as  to  the  other  errors  or 
aberrations,  so  that  the  anastigmat  can  be  depended 
upon  to  give  a  sharply  defined  image,  with  a  perfectly 
flat  field  within  a  comparatively  large  angle  when  used 
at  a  large  aperture.  This  degree  of  correction  and 
perfection  explains  the  higher  prices  asked  for  anastig- 
mats  as  compared  with  other  lenses.  Because  of  its 
perfect  correction  and  delicately  adjusted  qualities, 
however,  the  anastigmat  calls  for  more  careful  handling 
and  adjustment  of  the  camera  than  is  required  with  less 
perfected  types  of  lenses. 

Flare-Spot.  All  lenses  have  a  flare-spot,  but  in  lens 
designing  the  spot  is  spread  over  a  large  area  so  that  it 
is  harmless.  When  visible  it  is  usually  a  patch  of  haze 
in  the  center  of  the  negative  or  on  the  side  of  the  plate 
opposite  the  image  of  a  light  object.  A  slight  change 
in  conditions  of  viewpoint  or  angle  will  generally  eliminate 
flare-spot.  Night  photographs  with  bright  lights  in¬ 
cluded,  reflections  from  sun  on  window  panes,  photo¬ 
graphing  against  windows  or  a  bright  light,  etc.  are  the 
extraordinary  conditions  producing  flare-spot.  Some¬ 
times  in  using  large  aperture  lenses  which  are  stopped 
down  this  defect  will  show  on  white  draperies.  Similarly 
when  using  lenses  with  the  front  cell  removed  a  reflection 
from  exposed  screw-threads  or  diaphragm  edges  may 
result  in  flare-spot.  Often  a  pinhole  in  camera  bellows 
or  a  leak  in  the  lens  front  will  throw  an  image  on  the 
plate  which  may  be  mistaken  for  ghost  or  flare-spot. 

Lens  Terms.  A  brief  definition  of  some  lens  terms 
relating  to  the  properties  of  lenses  will  be  useful  as  helping 
to  a  better  understanding  of  later  pages.  A  “single”  lens 
is  one  with  two  or  more  glasses  cemented  together  in 
optical  contact.  Such  lenses  are  usually  achromatic  but, 
except  in  the  case  of  anastigmatic  singles,  are  not 
rectilinear.  A  “doublet”  consists  of  two  such  “single” 
lenses  with  a  diaphragm  placed  between  them.  Doublets 
are  usually  corrected  for  achromatic  and  spherical  aberra¬ 
tion  and  distortion  so  that  they  are  said  to  be  “rectilinear.” 
If  each  element  or  “single”  lens  in  the  doublet  is  of  similar 
construction  and  the  same  focal  length  the  doublet  is 
said  to  be  “symmetrical.”  If  the  elements  differ  in  focal 
length,  the  lens  is  said  to  be  unsymmetrical.  Anachro- 
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matic  means  “non-achromatic,”  not  corrected  for  color; 
such  lenses  give  very  softly  defined  images.  “Aplanat”: 
a  lens  corrected  for  chromatic  and  spherical  aberration, 
working  at  a  fairly  large  aperture,  without  distortion. 
The  axis  of  a  lens  is  the  line  connecting  the  centers  from 
which  the  two  surfaces  of  a  lens  are  struck.  Focus:  this 
word  is  often  loosely  used  as  an  abbreviation  of  focal 
length.  It  is  the  point  at  which  the  light  rays  passing 
through  a  lens  are  converged  or  brought  together  to  a 
point.  Front  and  rear  combinations  are  the  front  and 
back  halves  or  elements  of  a  compound  lens  or  doublet. 
Full  Aperture:  the  largest  diaphragm  or  stop  with  which 
the  lens  is  fitted.  Infinity:  A  great  distance  as  compared 
with  the  focal  length  of  a  lens,  from  two  hundred  to 
five  hundred  times  the  focal  length.  The  “intensity”  of 
a  lens  is  the  maximum  speed  as  indicated  by  the  largest 
diaphragm  aperture  fitted  to  it.  Lens  mount,  tube, 
bariel  or  focusing  jacket  are  different  names  for  the 
metal  mounting  which  carries  the  lens  glasses.  Sometimes 
they  are  dispensed  with  entirely  and  the  lens  elements 
are  mounted  directly  in  the  exposure  shutter.  Nodal 
points  of  admission  and  emergence  are  imaginary  points 
in  or  near  a  lens,  in  reference  to  which  the  correction 
of  a  lens  may  be  traced  on  the  basis  that  all  rays  pass  out 
from  one  point  as  though  they  had  entered  at  the 
other;  sometimes  called  “Gauss  points”  or  “principal 
points.” 

Focus  and  Focal  Length.  These  are  two  lens  terms 
with  separate  and  distinct  meanings,  though  very  gener¬ 
ally  used  to  express  one  and  the  same  thing.  “Focus” 
is  really  the  point  behind  the  lens  in  which  parallel 
rays,  i.  e.  rays  coming  from  a  very  distant  object,  meet 
after  passing  though  the  lens.  This  is  properly  called 
the  “principal  focus”  of  the  lens.  The  focal  length  of  a 
lens  is  the  difference  or  distance  between  the  principal 
focus  and  another  point  in  or  near  the  lens  when  a 
distant  object  is  sharply  focused. 

Scale.  The  focal  length  of  the  lens  determines  the 
size  or  scale  of  the  picture-image.  At  the  same  object 
distance  (the  distance  from  the  lens  of  the  object  photo¬ 
graphed)  all  lenses  of  the  same  focal  length  give  images 
of  the  same  size.  The  longer  the  focal  length  of  the  lens, 
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the  larger  is  the  image.  If  the  object  is  very  distant, 
the  size  of  the  image  is  proportional  to  the  focal  length 
of  the  Jens  used.  Thus,  if  a  lens  of  6-in.  focal  length 
renders  a  distant  house  i  inch  high  on  the  focusing  screen, 
a  lens  of  12-in.  focal  length  will  give  an  image  of  the 
house  2  inches  high,  from  the  same  standpoint.  This 
rule  does  not  apply  in  photographing  objects  compara¬ 
tively  near  the  camera.  Increase  in  focal  length  means 
more  weight  and  bulk  in  the  lens  if  the  speed  remains 
constant,  and  necessitates  increased  bellows  extension 
capacity  in  the  camera,  as  the  camera  extension  must 
always  exceed  the  focal  length  of  the  lens,  except  in  the 
case  of  certain  telephoto  lenses  to  be  referred  to  later. 

In  measuring  the  focal  length  of  the  lens,  you  measure 
from  an  imaginary  point  (the  back  nodal  point  or  so- 
called  optical  center  or  “focal  center”)  which  is  often 
but  not  always  near  the  diaphragm  plane,  to  the  image 
of  a  distant  object  in  sharp  focus  on  the  focusing  screen 
of  the  camera.  If  the  image  so  obtained  is  the  same  size 
as  the  image  which  a  thin,  simple  lens  would  give  at 
precisely  the  same  distance  from  the  screen,  your  lens 
has  the  same  focus  or  equivalent  focal  length,  hence 
the  term  “equivalent  focus”  which  simply  means  “focal 
length”  or  “focus”  of  the  lens. 

Finding  Focal  Length.  While  the  focal  length  of  a 
lens  is  really  measured  from  an  imaginary  point,  we  need 
not  bother  with  the  exact  position  of  this  point,  as  we 
can  find  the  focal  length  indirectly  by  the  conjugate 
focus  relations.  Thus  the  difference  between  distance 
focus  and  that  focus  which  gives  an  image  of  the  same 
size  as  the  object  is  practically  the  focal  length  of  the 
lens.  First  focus  the  lens  on  a  very  distant  object  and 
then  on  a  scale,  getting  an  image  of  the  latter  of  the 
same  size  as  the  original;  the  distance  through  which 
the  lens  must  be  moved  from  one  position  to  another 
gives  the  focal  length.  The  simplest  plan  is  to  use  a 
long  bellows  camera  and  mark  the  two  extensions  on  the 
bed,  the  distance  between  the  marks  giving  the  equivalent 
focus  of  the  lens. 

Conjugate  Foci.  Since  the  rays  reaching  the  lens 
from  a  very  distant  object  are  parallel  rays,  the  image 
of  a  distant  object  is  sharply  focused  at  the  principal 
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focus  of  the  lens.  Images  of  objects  at  different  distances 
from  the  camera,  however,  necessarily  come  to  a  focus 
at  different  distances  from  the  lens.  Thus  for  every 
distance  between  lens  and  object  there  is  a  corresponding 
distance  between  the  lens  and  the  image.  These  two 
distances  (image  distance  and  object  distance)  are 
interdependent — as  one  increases  the  other  decreases — 
and  are  known  as  the  conjugate  foci  or  conjugate  focal 
lengths.  When  the  object  distance  is  infinitely  great, 
the  other  conjugate,  i.  e.  the  distance  between  lens  and 
plate  is  the  equivalent  focus  of  the  lens. 

Using  Conjugate  Foci.  As  the  conjugates  are  the 
basis  of  all  enlarging  and  reducing  calculations,  it  will 
be  useful  to  know  how  to  find  them  in  an  emergency. 
This  can  be  done  by  using  the  following  simple  formula: 
F  =  (r  +  1)  p  and  f  =-.  Here  F  stands  for  the 
greater  conjugate  focal  length ;  f  for  the  smaller  conjugate; 
p  is  the  equivalent  focal  length  of  the  lens  you  wish  to 
figure  and  r  denotes  the  ratio  of  reduction  or  enlargement. 
Ratio  4  means  four  times  linear  enlargement;  using  y ( 
as  ratio  gives  a  reduced  size  image,  linear  reduction. 
It  is  simpler  to  treat  r  as  a  whole  number  and  apply  the 
value  found  according  to  the  nature  of  the  problem.  It 
is  obviously  lens  to  object  distance  in  reducing  and 
ordinary  photography,  and  lens  to  paper  distance  in 
enlarging. 

For  example  for  a  reduction  of  4  (J4  size)  with  a  lens 
of  8  inches  focal  length,  we  have  4  increased  by  1,  or  5; 
multiply  by  8  and  we  get  40  inches — the  lens  to  object 
distance.  Divide  40  by  4  and  get  10  inches — the  lens 
to  plate  distance.  For  an  enlargement  of  4  times  linear, 
40  inches  would  be  the  lens  to  paper  distance  and  10 
inches  the  lens  to  negative  distance.  Note  that  the 
smaller  conjugate  is  always  r  times  the  greater  conjugate, 
e.  g.  10  X  4  =  40.  In  copying  same  size,  the  ratio  is  1 
and  the  formula  would  read  (1  -f-  1)8  =  16  inches  exten¬ 
sion  and  16  -T-  1  or  16  inches  lens  to  copy  distance.  As  the 
distances  are  really  measured  from  optical  points  in  the 
lens,  which  are  somewhat  separated,  these  equal  distances 
(two  focal  lengths  at  both  sides  of  the  lens)  the  total 
distance  from  the  object  to  plate  is  not  the  same  as  four 
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focal  lengths.  It  should  also  be  noted  that  the  conjugate 
relations  are  modified  by  the  use  of  filters,  and  by  revers¬ 
ing  prisms  used  in  photo-engraving  and  with  commercial 
copying  machines.  Conjugate  foci  tables  may  be  found 
in  any  issue  of  the  British  Journal  Almanac  and  many 
trade  booklets  on  lenses  or  enlarging  by  those  who  do 
not  care  to  get  the  figures  for  themselves  by  the  formula 
above  given. 

As  exposure  values  are  based  on  ratios  between  dia¬ 
phragm  apertures  and  focal  length,  the  conjugates  must 
be  considered  in  place  of  equivalent  focal  length  in  figur¬ 
ing  exposures  in  copying  and  enlarging.  Tables  giving 
the  required  exposures  with  these  variations  are  avail¬ 
able  in  the  yearbooks  and  in  The  Photo-Miniature: 
No.  140. 

Back  Focus,  a  term  sometimes  used  in  lens  catalogues, 
is  the  distance  between  the  rear  surface  of  a  lens  to  the 
image  when  the  lens  is  focused  on  a  distant  object.  It 
indicates  the  minimum  extension  of  camera  or  bellows 
required  by  the  lens  in  use.  In  some  lenses,  e.  g.  the 
single  elements  of  some  Convertibles,  back  focus  is 
greater  than  equivalent  focus.  This  has  the  effect  of 
adding  to  bellows  extension,  often  advantageous  in  per¬ 
mitting  the  use  of  a  shorter  focal  length  with  cameras 
of  limited  bellows  extension,  such  as  reflecting  mirror 
cameras.  In  such  cases  the  back  focus  of  the  lens  controls 
lens  fittings.  Due  allowance  must  always  be  made  for 
the  projection  of  the  rear  cell  mounting  of  the  lens  used 
with  reflecting  cameras,  so  that  the  mirror  swing  clears 
the  lens  mount  or  you  cannot  focus  on  distant  objects. 

Extension  Lenses,  i.  e.  special  lens  elements  which, 
substituted  for  the  normal  front  element  of  a  doublet, 
increase  the  focal  length  of  the  complete  lens,  are  fur¬ 
nished  by  a  few  lens  makers,  e.  g.  Aldis  Duo  and  Trio 
which  increase  focal  length  twice  and  one-and-a-half 
times  respectively,  and  the  Zeiss  Distar  which  is  added 
to  the  Zeiss  F:4-5  and  F:6-3  lenses,  extending  focal 
length  by  1/3,  2/3  and  3/3,  requiring  double  extension 
bellows  capacity  in  use. 

Covering  Power  is  the  capacity  of  a  lens  to  give  a 
sharply  defined  image  to  the  edges  of  the  plate  it  is  listed 
to  cover,  at  its  largest  diaphragm  aperture.  The  field 
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illuminated  by  the  lens  is  circular  (the  circle  of  illumina¬ 
tion).  Any  plate  whose  diagonal  is  less  than  the  diameter 
of  the  circle  will  be  covered,  but  the  quality  of  the  defini¬ 
tion  within  this  area  will  differ  in  the  different  zones  from 
center  to  margins,  according  to  the  design  and  corrections 
of  the  lens.  If  you  study  the  performance  of  your  lens 
on  a  large  camera,  you  will  note  two  zones  or  circles  of 
definition:  a  large  circle  of  fair  definition  enclosing  a 
smaller  circle  of  critical  definition  lying  at  the  center  of 
the  field.  The  larger  circle,  known  as  the  circle  of  availa¬ 
ble  definition,  is,  with  some  lenses,  as  large  as  the  circle 
of  illumination.  The  inner  circle  is  known  as  the  circle 
of  listed  definition. 

With  anastigmats  or  lenses  corrected  for  curvature  of 
field  and  other  errors  which  affect  the  definition  of  the 
image  on  a  flat  field,  the  circle  of  critical  definition  is, 
or  should  be,  sufficiently  large  to  cover  the  plate  for 
which  the  lens  is  listed.  It  is  desirable  that  it  should  be 
somewhat  larger  than  this,  so  as  to  give  a  well  defined 
image  when  the  plate  is  off  center,  as  when  the  rising  or 
cross  front  movement  is  in  use,  or  to  permit  the  lens  to 
be  used,  with  a  small  stop,  to  cover  a  large  plate.  With 
some  lenses,  as  you  stop  the  lens  down,  the  area  of  critical 
definition  is  extended  beyond  the  circle  of  listed  defini¬ 
tion.  With  other  lenses  the  circle  of  illumination  shrinks 
or  is  cut  down  by  the  use  of  small  diaphragms.  This 
needs  attention  when  you  use  a  lens  to  cover  a  plate 
larger  than  that  for  which  it  is  listed. 

Generally  it  is  an  advantage  if  the  lens  has  extra  or 
reserved  covering  power  as  far  as  the  circle  of  definition  is 
concerned,  but  too  large  a  circle  of  illumination  is  often 
disadvantageous  as  resulting  in  light  scatter  and  flat  or 
veiled  negatives. 

Flatness  of  Field.  Normally  the  field  of  a  lens  is 
curved,  that  is  the  image  points  are  not  focused  in  a  plane, 
but  on  a  saucer-shaped  surface  concave  side  towards 
the  lens,  hence  it  is  incapable  of  giving  a  flat  image  of  a 
flat  object.  This  defect,  known  as  curvature  of  the  field, 
is  most  evident  in  old  lenses,  and  may  be  partially  reme¬ 
died  by  stopping  the  lens  down,  which  means  loss  of 
rapidity.  Modern  anastigmats  are  corrected  to  give  a 
well-defined  image  on  a  flat  field  at  large  apertures,  which 
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combination  of  corrections  constitutes  their  superiority 
over  the  earlier  types. 

Angle  of  View  is  a  term  applying  to  lenses  in  use,  and 
is  measured  between  two  lines  drawn  from  the  center  of 
the  diaphragm  aperture  to  the  vertical  edges  (base),  or 
the  ends  of  the  diagonal,  of  the  plate.  It  indicates  the 
amount  of  view  included  by  the  lens.  With  a  plate  of 
given  size,  the  longer  the  focus  of  the  lens,  the  less  the 
angle  included  in  the  negative,  but  the  scale  or  image 
size  is  the  same  with  lenses  of  the  same  focal  length. 
Thus  the  angle  at  which  a  lens  works  fixes  the  “drawing” 
of  the  picture.  Very  narrow  angles  are  those  around 
20°,  medium  angles  around  30°,  normal  angles  around 
45°  to  60°,  wide  angles  70°  and  extreme  angles  90° 
or  more.  If  the  focal  length  of  the  plate  is  less  than  the 
diagonal  or  long  side  of  the  plate  we  have  a  wide  angle; 
if  less  than  the  short  way  of  the  plate  we  get  an  extreme 
angle.  To  cover  a  plate  sharply  at  a  wide  angle  requires 
special  design  and  construction  in  the  lens,  hence  we  have 
special  lenses  sold  as  wide  angle  lenses,  but  such  a  lens 
ceases  to  be  a  wide  angle  lens  when  used  on  a  much 
smaller  plate  than  that  it  is  listed  to  cover.  Many  highly 
corrected  lenses,  such  as  anastigmats,  can  be  used  as 
wide  angle  lenses  on  plates  larger  than  those  for  which 
they  are  listed  if  small  stops  are  used.  This  means  that 
the  lenses  have  an  extra  large  circle  of  definition  with 
reserve  illumination  power. 

With  large  available  angle,  e.  g.  the  angle  at  the  lens, 
embraced  by  the  circle  of  available  definition,  you  can 
cover  a  plate  which  is  well  off  center  by  the  use  of  sliding 
or  cross  front  movement  or  swings.  Long  narrow  panels 
or  square  shapes  may  be  included  by  the  same  circle, 
e.  g.  a  post  card  x  5 }4  in.  or  a  4  x  5,  or  a  panel 
1  x  6  in.  as  they  have  the  same  diagonals.  Illumination 
falls  away  with  extreme  wide  angles;  thus  at  90°  angle 
the  corners  of  the  plate  receive  only  25  per  cent  of  the 
light  reaching  the  central  portion  of  the  plate. 

The  angle  of  view  included  by  any  lens  on  any  given 
plate  can  be  seen  at  a  glance  in  Woodman’s  Table  of 
View  Angles,  as  given  in  any  yearbook,  or  by  the  chart 
by  Julius  Martin  on  page  64  of  The  Photo-Miniature: 
No.  134. 
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Diaphragm,  Aperture,  Stop  all  mean  the  same  thing 
in  speaking  of  lenses  in  use.  Properly,  the  diaphragm  is 
a  thin  plate,  usually  of  metal  though  any  opaque  material 
will  serve,  with  an  opening  or  hole  in  it,  generally  cir¬ 
cular  in  shape  though  for  special  purposes  other  shapes 
are  employed,  placed  between  the  elements  of  double 
or  compound  lenses,  or  in  front  of  the  lens  in  the  case 
of  single  lenses.  Since  the  largest  available  diaphragm 
aperture  is  always  smaller  than  the  full  open  area  of 
the  lens  itself,  the  diaphragm  serves  to  “stop”  a  certain 
amount  of  the  light  which  would  otherwise  pass  through 
the  margins  of  the  lens — hence  the  familiar  name,  “stop.” 

Old  lenses  and  some  modern  lenses  used  by  process 
engravers  have  loose  or  separate  diaphragms,  known  by 
the  name  of  their  inventor  as  “Waterhouse  stops,” 
which  fit  into  a  slot  in  the  lens  barrel  or  tube  so  that  the 
aperture  lies  across  the  axis  of  the  lens.  In  other  old 
lenses  a  series  of  apertures  of  different  sizes  are  arranged 
on  a  circular  plate  which  rotates  in  the  lens  tube,  so  that 
each  aperture  can  be  brought  into  position  at  the  center 
of  the  lens  as  required  in  use.  These  are  called  rotating 
stops.  The  most  general  form,  however,  is  the  “iris 
diaphragm,”  which  consists  of  a  series  of  thin  metal  or 
hard-rubber  plates  (leaves  or  segments)  within  the  lens 
barrel  or  mount,  which  open  from  and  close  to  the 
center  of  the  lens  like  the  iris  of  the  eye,  thus  providing 
a  graded  series  of  apertures. 

The  Purpose  of  the  Diaphragm  is  twofold:  first,  to 
improve  the  performance  or  efficiency  of  the  lens  in  the 
projection  of  the  picture-image;  and  to  control  or  regu¬ 
late  the  speed  or  rapidity  of  the  lens  in  so  far  as  this 
depends  on  the  amount  of  light  passing  through  the  lens 
to  the  sensitive  film. 

Improving  the  Lens  Action.  Very  briefly  put,  the  use 
of  the  diaphragm  improves  the  general  performance  of 
the  lens  by  narrowing  the  cone  of  light-rays  passing 
through  the  lens,  so  that  the  picture-image  is  projected 
chiefly  by  those  rays  which  pass  through  the  center  of 
the  lens.  This  directly  increases  the  efficiency  of  the 
lens,  and  minimizes  many  of  the  defects  which  result 
from  the  errors  or  aberrations  inherent  in  all  lenses. 
Thus  “stopping  down”  the  lens  by  means  of  diaphragm 
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apertures  decreasing  in  size  increases  the  “depth  of  focus” 
or  depth  of  field,  i.  e.  brings  objects  lying  in  different 
planes  (at  different  distances  away  from  the  camera) 
to  a  reasonably  sharp  focus  in  the  picture-image.  Simi¬ 
larly  the  use  of  the  diaphragm  extends  the  normally 
small  or  restricted  area  or  circle  of  definition  from  the 
center  outward  to  the  margins  of  the  plate  or  sensitive 
film;  gives  greater  evenness  of  illumination  over  the 
field  of  definition  on  the  plate;  minimizes  the  blurred  or 
foggy  outlines  or  zones  resulting  from  chromatic  or  spheri¬ 
cal  aberration;  and  reduces  the  curvature  of  field  and 
astigmatism  existing  in  the  lens.  Of  course,  in  anastig- 
mats  or  highly  corrected  lenses,  where  these  errors  are 
practically  eliminated  or  corrected  by  other  means,  the 
diaphragm  does  not  play  so  large  a  part  as  formerly  in 
the  improvement  of  the  lens  action.  But  even  with  the 
most  highly  corrected  lenses  the  usefulness  of  the  dia¬ 
phragm  as  a  means  of  securing  “depth”  remains  unim¬ 
paired,  the  amount  of  depth  secured  increasing  as  the 
size  of  the  aperture  decreases.  Obviously  the  “stopping 
down”  of  the  lens  means  a  loss  of  speed  or  rapidity  since 
the  smaller  the  aperture  the  less  the  volume  of  light 
passing  through  the  lens. 

Diaphragms  and  Rapidity.  The  term  speed,  as  applied 
to  lenses  in  use,  refers  to  the  intensity  of  the  light  action 
on  the  sensitive  plate  or  film.  This  depends  on  two 
factors:  the  volume  of  light  passing  through  the  lens, 
and  the  concentration  or  intensity  of  the  light  when  it 
reaches  the  sensitive  film.  The  first  depends  on  the  size 
(area,  not  diameter)  of  the  diaphragm  aperture  and,  as 
the  areas  of  circles  are  proportional  to  the  squares  of 
their  diameters,  varies  directly  as  the  squares  of  the 
diameter  of  the  apertures.  As  to  the  second:  the  light 
possesses  a  certain  intensity  at  the  diaphragm  aperture, 
and  this  diminishes  in  proportion  to  the  square  of  the 
distance  between  the  lens  and  the  sensitive  plate.  Putting 
these  facts  together  we  get  a  figure — the  ratio  of  the 
square  of  the  diameter  of  the  aperture  to  the  square  of 
the  focal  length  of  the  lens — which  will  express  the  rela¬ 
tive  speed  or  rapidity  of  the  lens  at  the  different  apertures 
provided  by  the  diaphragm  system  fitted  to  it  by  the 
maker,  and  at  the  same  time  give  us  a  convenient  guide 
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to  the  exposures  required  with  the  different  apertures. 

Diaphragm  Markings  or  Numbers.  At  first  diaphragm 
apertures  were  arbitrary  as  to  size,  and  were  generally 
marked  i,  2,  3,  4,  etc.  from  the  largest  to  the  smallest. 
As  photography  developed  different  systems  of  grading 
and  marking  apertures  were  introduced  by  different  lens 
makers,  with  some  resultant  confusion.  Of  these  dif¬ 
ferent  systems,  the  two  most  generally  used  with  the 
lenses  of  today  will  be  briefly  described,  viz.  the  F  system 
and  the  U.  S.  system. 

The  F  or  f/  System.  This  does  not,  as  some  think, 
mean  the  “factorial”  system,  which  term  applies  to  a 
time  method  for  developing  negatives,  but  is  the  name 
of  the  simplest  and  most  widely  employed  method  of 
adjusting  and  marking  diaphragm  apertures — the  “focal 
aperture”  system. 

In  this  method  the  different  apertures  are  marked 
with  fractional  numbers  directly  indicating  the  ratio 
of  the  stop  diameter  to  the  focal  length  of  the  lens,  the 
effective  aperture  (the  apparent  diameter  of  the  aper¬ 
ture  as  magnified  by  the  front  lens)  and  not  the  actual 
diameter  being  used  in  this  figuring  The  series  begins 
with  the  largest  aperture,  and  is  so  arranged  that  each 
succeeding  (smaller)  aperture  requires  double  the  ex¬ 
posure  required  with  the  preceding  (larger)  aperture  or 
half  the  exposure  required  with  the  next  following 
(smaller)  aperture.  Thus,  supposing  the  largest  aperture 
has  a  diameter  equal  to  one-quarter  of  the  focal  length 
of  the  lens,  it  is  marked  F 14  (or  f  /q).  In  this  way  we  get 
a  series  of  diaphragm  apertures  arranged  as  follows' 
F:  or  if  number.  4.  5.6  8.  11.3  16.  22.6  32.  in 

which  the  exposure  is  doubled  with  each  succeeding 
(smaller)  aperture. 

The  U.  S.  System.  This  means  “Uniform  System,”  not 
United  States  system  as  some  suppose.  It  was  devised 
by  the  Royal  Photographic  Society  and,  though  officially 
discarded,  is  still  found  on  some  lenses.  This  method 
arranges  the  diaphragms  in  the  same  order  as  that  given 
above  but,  beginning  with  the  largest  aperture  known 
when  the  system  was  introduced,  viz.  F 14,  this  was 
adopted  as  a  unit  and  marked  No.  1,  the  succeeding 
(smaller)  apertures  being  marked  with  numbers  which 
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directly  indicated  the  increase  in  exposure  required  with 
each  aperture  as  compared  with  that  immediately  pre¬ 
ceding  it.  Thus  F.5.6  was  marked  U.  S.  No.  2,  requiring 
twice  the  exposure  required  by  U.  S.  No.  1.  F:8  was 
marked  U.  S.  No.  4,  requiring  four  times  the  exposure 
required  by  U.  S.  No.  1  and  twice  the  exposure  required 
by  U.  S.  No.  2,  the  series  running  from  U.  S.  No.  1  to 
U.  S.  No.  64.  The  following  table  shows  the  two  systems 
at  a  glance,  with  the  relative  exposures  required  at  the 
different  apertures  as  above  explained: 


F:  Numbers  4. 

5-6 

8. 

1 1 -3 

l6. 

22.6 

32. 

U.  S.  Numbers  1 

2 

4 

8 

l6 

32 

64 

Relative  1 
Exposures  / 

2 

4 

8 

l6 

32 

64 

The  F:  or  f  /  values  of  the  upper  row  have  the  correspond¬ 
ing  exposure  values  given  in  the  third  line  of  the  table, 
which  exactly  correspond  to  the  U.  S.  Numbers  in  the 
second  line.  When  F:8  is  closed  down  to  F:i6,  the 
diameter  of  the  aperture  is  one-half  but  the  area  is  only 
one-quarter  and  the  exposure  must  therefore  be  four 
times  as  great.  The  fractional  F  numbers  (eliminated 
in  the  U.  S.  System)  come  about  from  the  necessity  of 
providing  apertures  requiring  double  exposure,  quadruple 
steps  being  too  great.  When  tables  are  not  available 
you  can  figure  out  any  value  or  exposure  as  needed  by 
the  F :  system  by  dividing  the  stop  you  intend  to  use  by 
any  stop  for  which  the  exposure  is  known  and  squaring 
the  product.  One  second  at  F:ii.3  is  thus  equivalent 
to  four  seconds  at  F:22.6.  The  rule  is  invariable.  If  one 
second  were  needed  at  F:22.6,  dividing  into  F:ii.3  will 
give  one-half  and  one-half  squared  (one-quarter)  times 
the  F:22.6  exposure  is  the  new  exposure  required — - 
one-quarter  second. 

Identification  and  Changes.  You  can  recognize  the 
system  employed  with  any  lens  by  noting  whether  an 
F:  or  f/  or  the  figure  1  is  engraved  before  the  smallest 
figure  on  the  diaphragm  scale  of  your  lens.  To  change 
from  U.  S.  to  F:  or  f  /  values,  multiply  the  U.  S.  number 
by  16  and  take  the  square  root  of  the  product:  8  X  16  = 
128  and  the  square  root  is  1 1.3  (F:ii.3).  To  change  F:  or 
f/  values  to  U.  S.  numbers,  square  the  F:  value  and 
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divide  by  16:  11.3  squared  is  127.69  (128)  and  1  /16th  of 
128  is  8  (U.  S.  No.  8).  Mistakes  sometimes  happen 
when  the  exposure  figures  for  U.  S.  Nos.  are  used  with 
lenses  marked  by  the  F :  value  system,  as  when  changing 
from  inexpensive  hand  cameras  to  one  fitted  with  an 
anastigmat  equipment.  Similarly  confusion  arises  from 
the  fact  that  Continental  lenses  often  bear  aperture 
markings  not  given  in  the  preceding  table.  The  table 
following  gives  the  equivalents  for  these  irregular  values: 

F:  2.2  2.9  3.5  4.  4.5  4.8  5.  5.6  6.  6.3  6.8  7. 

U.  S.  .3  .5  .8  1.  1.3  1.4  1.6  2.  2.2  2.5  2.5  3. 

F:  7.5  7.7  8.  9.  9.5  11. 3  12.5  16.  18.  22.6  25.  32. 

U.  S.  3.5  3.7  4.  5.  5.6  8.  9.8  16.  20.  32.  39.  64. 

Speed  Ratings.  The  speed  rating  of  a  lens  is  indicated 
by  the  highest  stop  value  (largest  diaphragm  aperture) 
at  which  it  is  intended  to  be  used,  a  number  or  figure 
marked  on  the  lens  mount  usually  followed  by  the  regular 
stop  numbers  in  sequence.  Thus  F:6.3  is  followed  by 
F:8;  F:ii.3  and  so  on;  F:4_5  by  F 15 .6 ;  F:8;  F:ii.3  etc. 
F:6-3  has  no  place  because  it  does  not  belong  to  the 
standard  F:  system  based  on  F:4  as  unit.  Hence  the 
speed  rating  number,  which  indicates  the  maximum 
rapidity  of  the  lens,  does  not  necessarily  bear  a  regular 
relation  to  the  other  stop  numbers.  F:6.3,  for  example, 
is  only  sixty  per  cent  faster  than  F:8  which,  in  turn, 
is  twice  as  fast  as  F:ii.3.  Properly,  when  a  lens  is  listed 
at  F:4.5,  this  is  a  claim  that  it  will  give  a  sharply  defined 
image  from  corner  to  corner  of  a  plate  of  given  size  at 
that  aperture.  Some  lenses  will  not  do  this  unless  a 
smaller  diaphragm  is  used,  so  that  comparison  is  not 
always  as  simple  as  it  looks.  On  portrait  lenses  speed 
ratings  always  have  a  loose  meaning  as  the  definition 
at  stated  aperture  falls  away  very  quickly,  and  they 
generally  have  to  be  stopped  down  to  give  fair  definition 
over  a  field  of  reasonable  area.  Some  rectilinear  lenses 
listed  as  working  at  F  :8  do  not  measure  up  to  the  speed 
claimed  when  corner  and  central  definition  is  a  require¬ 
ment.  It  should  be  remembered,  however,  that  extremely 
large  apertures  (excess  speed)  are  obtainable  only  by 
some  sacrifice  of  either  definition  or  covering  power  or 
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both.  Thus  some  anastigmats  of  extreme  speed  are 
restricted  as  to  defining  and  covering  power  to  the  more 
central  parts  of  the  plate  sizes  for  which  they  are  listed, 
and  cannot  be  effectively  used  in  other  than  the  moun¬ 
tings  provided  by  the  maker  for  the  special  uses  for 
which  the  lens  was  originally  designed.  For  example,  an 
attempt  was  made  to  use  an  F lens  of  3-in.  focal  length 
(designed  and  mounted  for  cinematography)  on  a  camera 
taking  films  1  3/4x2  5  /16  in.  the  lens  being  remounted  in 
a  between-] ens  shutter.  So  used  the  limitation  as  to 
covering  power  was  plainly  evident  and  the  effort  to 
increase  the  area  of  sharp  definition  by  the  use  01  smaller 
apertures  resulted  in  cutting  down  the  illumination  circle 
so  far  that  the  corners  were  not  covered  at  all. 

When  F :  Numbers  Mislead.  The  F :  numbers  marked 
on  the  diaphragm  scale  do  not  correctly  indicate  the 
speed  of  the  lens  and  exposure  under  all  conditions,  but 
only  when  the  lens  to  plate  distance  is  normal  or  prac¬ 
tically  at  the  focal  length  of  the  lens,  as  in  photographing 
distant  objects.  According  to  the  rule  that  the  intensity 
of  the  light  action  at  the  plate  varies  as  the  square  of 
the  distance  between  lens  and  plate,  so  the  aperture 
ratio  and  exposure  change  as  this  distance  changes.  Thus 
in  copying  same  size,  the  lens  to  plate  distance  is  double 
the  focal  length  of  the  lens  and  the  F :  numbers  marked 
on  the  lens  for  normal  use  should  be  doubled,  F  :8  becom¬ 
ing  F:i6  etc.  The  exposures  would,  of  course,  vary 
accordingly.  Similarly,  in  photographing  a  nearby 
object,  an  F:q  lens  of  6-in.  focal  length  may  require  a 
camera  extension  of  9  inches.  In  this  case  the  actual 
value  of  the  aperture  marked  F:4  becomes  F:6 

(^- 0  and  the  exposure  should  be  doubled.  The 

practical  rule  here  is  to  increase  the  exposure  in  the 
proportion  of  the  square  of  the  increased  focal  length 
to  the  square  of  the  original  focal  length. 

On  the  tube  or  scale  of  doublets  whose  single  elements 
may  be  used  separately,  separate  sets  of  markings  are 
given  for  the  aperture  values  for  both  singles  and 
doublet.  In  such  cases  only  do  the  apertures  of  the 
same  number  take  identical  exposures. 

Diaphragm  Defects.  If  we  photograph  an  object 
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having  straight  lines,  such  as  a  building,  with  a  single 
lens  having  the  diaphragm  in  front  of  the  lens,  all  the 
straight  lines  near  the  edges  of  the  picture  will  be  bowed 
out  (barrel-shaped).  If  the  diaphragm  is  placed  behind 
the  lens,  the  lines  will  be  bowed  inwards  (pincushion¬ 
shaped)  .  This  form  of  distortion  results  from  the  position 
of  the  diaphragm  and  cannot  be  remedied  by  stopping 
the  lens  down.  As  the  distortion  does  not  affect  the 
image  at  the  center  of  the  plate,  it  may  be  disregarded 
as  far  as  the  use  of  single  lenses  for  portraiture,  landscape 
or  views  of  distant  buildings  coming  at  the  center  of 
the  field  are  concerned,  but  prohibits  the  use  of  single 
lenses  in  architectural  work  or  copying.  Similarly,  this 
distortion  does  not  occur  with  the  single  elements  of 
convertible  anastigmats,  which  are  optically  corrected 
for  rectilinearity. 

Depth  of  Focus.  Probably  more  discussion  centers 
around  this  term  than  about  any  other  lens  phrase.  You 
will  often  hear  a  man  say  that  this  or  that  lens  does  not 
have  good  depth.  “Depth  of  focus,”  as  generally  used, 
means  the  ability  to  bring  to  a  satisfactory  focus,  or  to 
get  a  sharply  defined  image  of,  objects  situated  at  dif¬ 
ferent  distances  from  the  lens.  It  is  sometimes  called 
“depth  of  definition”  or  “depth  of  held”  (the  preferable 
term)  or  “focal  depth.”  Properly  speaking,  a  lens  has  no 
depth  of  focus;  that  is  a  lens  can  only  sharply  focus 
objects  lying  in  a  single  plane  at  one  time.  But  in  prac¬ 
tice  it  is  known  that  by  using  smaller  diaphragm  apertures 
or  stopping  down  the  lens,  we  can  obtain  depth  of  focus; 
that  is  we  can  increase  the  range  of  distance  or  depth  in 
the  subject  within  which  all  objects  will  be  rendered 
agreeably  sharp  in  the  photograph. 

Depth  of  focus,  then,  is  dependent  upon  the  relation 
between  the  focal  length  of  the  lens  and  the  aperture  in 
use.  All  lenses  of  the  same  focal  length,  used  with  a  given 
stop  or  diaphragm  aperture,  have  the  same  depth  of 
field.  Of  two  lenses  of  the  same  rapidity  but  differing  in 
focal  length,  the  lens  of  shorter  focal  length  will  have  the 
greater  depth  of  definition.  This  because  the  longer  the 
focal  length  of  the  lens,  the  more  marked  are  the  dif¬ 
ferences  m  image  planes.  Of  two  lenses  of  the  same 
focal  length  but  different  in  rapidity  the  more  rapid 
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lens  will  apparently  have  less  depth  of  field;  but  when 
stopped  down  to  the  same  rapidity  as  the  less  rapid  lens, 
the  two  lenses  will  have  the  same  depth  of  field.  It  is 
sometimes  said  that  great  depth  of  focus  is  inconsistent 
with  rapidity  (i.  e.  large  relative  aperture)  in  a  lens. 
But  this  all  depends  on  the  focal  length  of  the  lens  in  use. 
Thus  a  3-in.  lens  even  with  an  aperture  of  F  :4-5,  combines 
considerable  depth  with  speed,  but  this  is  peculiar  to 
lenses  of  very  short  focal  length.  As  focal  length  de¬ 
creases,  depth  increases,  if  the  lens  to  image  distance  is 
constant.  When  lenses  of  different  focal  length  are  used 
at  the  same  aperture,  the  lens  of  shorter  focal  length 
gives  the  greater  depth.  With  lenses  of  the  same  focal 
length  the  use  of  smaller  stops  will  give  greater  depth. 
With  lenses  of  the  same  focal  length  and  the  same  aper¬ 
tures,  the  distance  away  of  the  object  being  different  in 
the  two  cases,  the  lens  with  the  greater  object  distance 
will  show  the  greater  depth. 

Flat  objects  have  no  depth  of  focus,  so  that  stopping 
the  lens  down  in  copying  can  give  no  advantage  except 
to  minimize  any  errors  or  aberrations  existing  in  the 
lens  and  so  giving  increased  sharpness  of  definition. 

By  using  a  lens  of  short  focal  length  and  subsequently 
enlarging  the  image,  you  can  secure  an  amount  of  depth 
quite  impossible  with  lenses  of  longer  focal  length.  This 
is  a  useful  fact  to  remember  when  big  images  and  great 
depth  are  required  at  the  same  time.  Where  only  slight 
depth  is  needed,  the  large  aperture  of  the  long  focus 
lens  will  give  results  which  cannot  be  duplicated  by  en¬ 
largement  of  small  images  as  suggested  above. 

Definition.  As  depth  of  focus  concerns  the  obtaining 
of  sharply  defined  images  of  objects  at  different  distances 
from  the  camera,  it  may  be  worth  while  to  consider  what 
we  mean  by  sharp  definition.  The  optician’s  standard 
of  definition  is  a  “circle  of  confusion,”  sometimes  called 
the  disc  of  confusion,  the  diameter  of  which  represents 
any  point  making  up  the  picture-image  projected  by  the 
lens  on  the  screen  or  sensitive  film.  This  disc  or  circle 
grows  smaller  as  we  stop  the  lens  down  by  using  smaller 
apertures.  If  the  diameter  of  the  circle  of  confusion  does 
not  exceed  i  / ioo  of  an  inch  the  negative  will  have  satis¬ 
factory  definition  when  viewed  at  the  normal  reading 
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distance.  In  making  small  negatives  intended  for  subse¬ 
quent  enlargement,  however,  this  standard  of  definition 
is  inadequate  and  the  circle  of  confusion  should  not  ex¬ 
ceed  1  / 250  of  an  inch.  As  this  means  stopping  down  the 
lens,  the  inevitable  loss  of  rapidity  must  follow. 

The  depth  advantages  of  small  apertures  can  some¬ 
times  be  turned  to  account  to  permit  the  use  of  a  long 
focus  lens  as  a  shorter  one.  With  a  temporary  stop  about 
F:i5o,  you  can  change  the  equivalent  focal  length  of  a 
lens  in  an  emergency.  Thus  a  6-in.  lens  at  F:i5o  will 
have  a  range  of  from  4  to  12  inches  equivalent  focus, 
useful  where  there  is  difficulty  in  getting  the  lens  close 
enough  to  the  plate  for  distant  focus  or  in  wide  angle 
work. 

All  depth  figures  are  based  on  ideal  lenses,  the  practical 
effects  of  errors  in  the  lens,  the  grain  of  the  sensitive 
emulsion,  etc.,  being  ignored.  These  are  sometimes 
quite  considerably  and  rarely  totally  absent.  It  may  be 
that  the  differences  in  depth  claimed  for  different  lenses 
of  the  same  focal  length  and  relative  aperture  are  based 
on  these  differences  in  lens  corrections,  etc. 

Hyperfocal  Distance  is  a  term  much  used  in  depth 
discussions  and  hand  camera  work.  It  is  the  distance 
beyond  which  everything  will  be  in  focus  (or  reasonably 
well  defined  in  the  picture)  when  the  lens  is  sharply 
focused  on  an  extremely  distant  object  or  infinity.  It 
increases  as  the  focal  length  of  the  lens  increases  and 
becomes  smaller  as  the  lens  is  stopped  down. 

The  hyperfocal  distance  for  any  given  lens  and  stop 
may  be  found  by  the  simple  formula:  square  of  focal 
length  multiplied  by  100,  expressed  in  inches,  divided 
by  12  times  the  F:  or  f  /  number,  which  gives  the  answer 
in  feet.  Thus  with  an  8-in.  lens  at  F  :i6 
100  x  8  x  8  6400 

— -  =  -  =  33  ft. 

12  x  16  192 

In  hand  camera  practice  it  is  better  to  refocus  on  the 
hyperfocal  point.  This  gives  increased  depth  zone,  the 
distance  sharpness  remaining  unchanged,  but  the  nearest 
object  in  focus  advancing  to  a  position  one  half  of  dis¬ 
tance  to  hyperfocal  point.  Sometimes  this  “near  point 
of  satisfactory  definition”  is  miscalled  the  hyoerfoca.l 
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point,  causing  confusion.  Taking  the  example  given 
above,  if  we  refocus  on  33  feet,  using  the  same  stop,  the 
near  depth  of  field  limit  will  be  i6}4  feet  from  the 
camera. 

For  finer  definition,  as  in  small  negatives  intended  for 
after  enlargement,  substitute  250  for  the  100,  which 
reduces  the  disc  of  confusion  to  1  /250-in.  instead  of 
1  /100  of  an  inch. 

Fixed  Focus,  sometimes  referred  to  as  universal  focus, 
is  another  term  which  puzzles  the  beginner.  It  simply 
means  the  use  of  a  diaphragm  aperture  so  small,  with 
the  lens  fixed  at  a  certain  distance  from  the  sensitive 
film,  that  fairly  sharp  definition  of  both  near  and  dis¬ 
tant  objects  will  be  secured  in  the  picture.  Lenses  so 
fixed  and  “stopped  down,”  as  fitted  to  some  inexpensive 
hand  cameras,  rarely  work  at  greater  speed  than  F:i6, 
the  lenses  being  usually  less  than  4  inches  focal  length, 
so  that  all  objects  more  than  8  feet  away  from  the 
camera  will  be  sharply  defined  in  the  picture. 

This,  obviously,  is  only  a  practical  use  of  the  hyperfocal 
data  already  given,  and  the  principle  can  be  applied  m 
the  use  of  any  focusing  hand  camera  when  this  is  con¬ 
venient.  Thus,  in  street  views  and  out-door  “snapshot” 
work  generally,  with  a  lens  of  5-in.  focal  length  and  F:8, 
if  we  once  correctly  focus  on  an  object  26  feet  away,  or 
set  the  focus  scale  mark  at  25  feet,  the  camera  will  give 
us  sharply  defined  pictures  of  all  objects  more  than  15 
feet  away,  so  long  as  we  use  the  lens  at  the  same  position 
and  with  the  same  stop. 

Types  of  Lenses.  Among  simple  lenses  the  positive 
meniscus  gives  the  best  images  and  such  lenses  are  used 
on  inexpensive  fixed-focus  cameras,  being  fixed  at  sharp 
position  to  compensate  for  lack  of  color  correction.  Their 
speed  rating  is  low,  F:i6  and  they  work  well  only  on 
small  sizes. 

The  single  achromatic  lens  has  two  or  more  members  of 
suitable  glasses  and  curves  to  correct  color  error.  The 
section  is  usually  of  positive  meniscus  form,  hence  they 
are  listed  as  achromatic  meniscus.  Old  landscape  lenses 
are  of  this  type  and  give  brilliant  images,  though  not 
rectilinear.  What  we  use  today  as  single  achromats  are 
the  half  combinations  of  doublets,  called  “halves”  or 
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“singles.”  Their  speed  is  usually  around  F:i4,  but  with 
high  correction  may  go  as  high  as  F:i2.5,  and  still  higher 
in  the  case  of  some  F:4_5  and  F:5-6  doublets. 

Rapid  rectilinears  are  doublets,  usually  made  up  of  two 
opposing  single  achromats  with  the  diaphragm  between 
them,  this  construction  eliminating  the  distortion  of  the 
singles.  When  the  elements  are  equal  in  focal  length  the 
combination  or  complete  lens  is  symmetrical,  when  these 
are  unequal  it  is  said  to  be  unsymmetrical.  Some 
rectilinears  are  convertible,  i.  e.  you  can  use  either  one  or 
both  of  the  single  elements  separately  or  the  complete 
lens  at  will,  giving  choice  of  focal  length. 

Anastigmats  are  perfected  or  corrected  rectilinears, 
designed  to  give  precise  definition  with  freedom  from 
distortion  or  error  on  a  flat  field  at  large  apertures. 
Because  of  their  higher  efficiency,  they  are  replacing  the 
earlier  rectilinear  type  for  almost  all  purposes  in  photog¬ 
raphy.  The  greater  their  rapidity,  the  greater  the  care 
necessary  in  their  fitting,  adjustment  and  handling  in  use. 
As  a  rule  moderate  speed  anastigmats  have  more  reserve 
covering  power  and  are  more  generally  useful  than  those 
of  extreme  speed. 

Portrait  lenses  are  usually  of  the  Petzval  type  in 
construction  this  giving  a  brilliant  image  within  a 
restricted  area  with  marked  plane  separation,  producing 
roundness  or  relief  in  the  image.  Anastigmats  are, 
however,  largely  used  in  portraiture  today.  Pictorial 
lenses  are  usually  diffuse  or  soft-focus  types,  giving 
images  generally  soft  in  definition,  due  to  lack  of  complete 
correction  of  chromatic  and  spherical  aberration. 

Telephoto  lenses  are  either  negative  lens  attachments 
for  use  with  ordinary  positive  lenses,  or  complete  lens 
systems,  designed  to  give  large  images  with  relatively 
short  bellows  extensions,  the  size  of  the  image  varying 
according  to  the  separation  of  the  lenses.  Fixed-focus 
telephoto  means  a  lens  of  non- variable  separation,  giving 
only  one  magnification,  focused  in  the  ordinary  way  and 
used  with  cameras  of  short  bellows  capacity. 

Condensing  lenses  (condensers)  are  used  in  enlarging. 
Supplementary  lenses  modify  the  focus  of  existing  lenses 
to  which  they  are  attached.  Projection  lenses  are  types 
used  in  lantern  slide  and  motion  picture  projection. 
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Air-space  lenses  are  types  in  which  the  elements  are  not 
cemented,  but  separated  by  air  spaces  which,  of  them¬ 
selves,  serve  as  lens  elements  in  the  complete  system. 
This  type  of  construction  does  not  necessarily  mean 
that  the  lens  is  unsymmetrical.  A  quartz  lens  is  a  lens 
made  up  of  quartz  instead  of  optical  glass,  to  gain  speed 
by  the  transmission  capacity  of  quartz  for  ultra-violet 
rays. 

Convertible  Lenses.  With  convertible  types,  you 
have  the  added  facility  of  working  with  either  the  com¬ 
plete  lens  or  the  single  element,  giving  two  lenses  in  one, 
really  three  lenses,  because  when  stopped  down,  the 
doublet  is  a  wide  angle  lens  on  larger  plates.  The  long 
focus  lenses  give  larger  images  in  proportion  to  their  focal 
length  but  if  plate  size  is  not  changed,  the  angle  included 
is  less. 

Goerz  Dagor  F  :6.8  is  a  typical  lens.  In  the  Dogmar, 
F:4.5,  the  elements  are  of  unequal  focal  length,  a  triple 
convertible  or  hemisymmetrical  type.  In  the  Protar  VII, 
the  single  lenses  have  four  members  and  higher  correc¬ 
tions.  They  can  be  combined  to  make  two  focus,  F:6-3, 
Vila  Protars,  or  three  focus  lenses  of  F 17  or  F:7.7  speed. 
Other  two  focus  convertibles  are  the  Collinear  II,  F:54, 
Collinear  III,  F:6.8,  Amatar  IX,  F:6.8;  Turner-Reich 
Series  III,  F:6.8;  Hekla,  F:6.8;  Sylvar,  F:6.8,  etc. 

In  three-focus  types  are  Velostigmat,  Series  II,  F:6.3, 
Turner-Reich  II,  F:6.8,  Stigmatic  Series  II,  F:6,  Ross 
Combinables,  F  15.5,  to  F :6-3 ;  Graf,  F4.5,  F:6.3,  and 
F:7-7- 

The  height  of  convenience  is  reached  in  convertible 
anastigmat  sets.  These  have  one  mounting  taking  the 
single  lenses  or  pairs  as  desired.  They  give  great  flexi¬ 
bility  in  operating,  as  you  can  use  the  focal  length  best 
adapted  to  your  particular  viewpoint.  Some  times 
there  is  no  alternative  viewpoint,  but  you  can  always 
find  a  suitable  focal  length  among- the  possible  combina¬ 
tions.  Thus  sets  of  Protar  VII  lenses  give  six  different 
angles  and  sizes.  With  four  singles,  there  are  ten  possi¬ 
ble  combinations.  Pantar  and  Ross  Combinables  sets 
work  similarly.  In  all  cases,  the  doublets  should  obvi¬ 
ously  have  the  larger  diameter  single  lens  in  the  front. 

On  some  imported  sets,  the  diaphragm  diameter  is 
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indicated  on  a  millimetre  scale  and  suitable  tables  of 
values  are  furnished.  B.  &  L.  Protar  Vila  and  Ross 
Combinables  have  a  rotating  ring,  which  when  prop¬ 
erly  set  will  give  values  for  each  and  any  focal  length. 

in  convertibles,  the  ratio  of  single  lens  focus  to  doub¬ 
lets  is  around  1  to  \]/2  to  2.  Turner-Reich  singles  are 
and  2  3^3  times  the  focus  of  the  doublet,  hence  their 
selection  for  panoramic  work. 

In  the  rapid  rectilinears  convertibles  we  have  Versar, 
F:6,  Voltas,  F:8;  Rapid  Rectigraphic,  F:8,  Rapid  Con¬ 
vertible,  F:8.  Perigraphic  Convertible,  F :s .6,  Planato- 
graph,  F:8,  Euryscope  IVa,  F :7,  Ideal  D.F:6,  Dallmeyer 
F  :8  and  many  others,  some  two  focus  and  others  triple 
convertibles. 

The  single  elements  of  Protar  Vila  and  Pantar  being 
highly  corrected  are  very  satisfactory  at  the  larger  aper¬ 
tures.  They  are  not  perfectly  rectilinear.  With  single 
elements  in  general  you  are  not  concerned  with  covering 
power  for  large  areas,  as  you  will  ordinarily  use  them  for 
the  same  size  negatives  as  the  doublets  themselves. 
Their  back  focus  exceeds  equivalent  focus  about  10  per 
cent  when  used  in  the  correct  optical  position,  with  the 
diaphragm  in  front  of  lens.  In  practice,  you  can  work 
them  in  the  front  position  with  very  satisfactory  results. 
It  has  the  effect  of  adding  bellows  extension.  While 
focus  scale  divisions  are  unaffected,  the  position  of  scale 
is  nearer  the  image. 

The  general  conclusion  to  be  drawn  from  this  brief 
survey  of  the  lens,  its  errors  and  their  correction,  with  its 
properties  is  that,  for  all  around  purposes  one  should 
choose  (1)  a  perfectly  corrected  lens  giving  a  sharply 
defined  image  over  a  flat  field  at  a  large  aperture,  (2)  com¬ 
bining  maximum  rapidity  and  depth  of  focus  capacity, 
and  (3)  capable  of  covering  the  plate  in  use  sharply  from 
center  to  corners,  even  when  the  lens  is  shifted  from  its 
normal  position  at  the  center  of  the  plate  by  the  use  of 
the  rising  or  cross  front  movement.  This  means  (1)  an 
anastigmat,  (2)  of  the  shortest  focal  length  consistent 
with  reasonable  perspectives,  (3)  with  ample  covering 
power  for  the  plate  with  which  it  is  to  be  used. 

Almost  every  different  field  of  use,  however,  calls  for 
specific  properties  in  the  lens  advantageous  in  the  par- 
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ticular  field  of  use.  In  the  following  pages,  therefore,  we 
will  consider  the  requirements  of  some  branches  of 
everyday  photography  and  the  available  lenses  best 
fitted  to  meet  these  special  requirements. 

Aerial  Photography  calls  for  only  brief  mention  as  far 
as  lenses  are  concerned.  Thoroughly  good  work  was 
done  in  pre-war  years,  from  balloons  and  kites,  with 
ordinary  apparatus  equipped  with  lenses  of  great  focal 
length  compared  with  the  plate  sizes  used.  Examples 
may  be  seen  in  The  Photo-Miniature:  No.  52,  pub¬ 
lished  in  1903.  During  the  War  airplane  work  and  all 
branches  of  aviation  photography  received  a  great 
impetus.  Anti-aircraft  guns  forced  photographic  ob¬ 
servers  to  high  altitudes  making  necessary  long  focus 
lenses,  some  of  them  exceeding  40  in.  in  focal  length. 
Peace  work  presents  different  conditions.  The  work  is 
done  chiefly  at  low  altitudes.  The  obtaining  ol  good 
images  is  largely  dependent  upon  the  use  of  filters  and 
sensitive  materials  to  overcome  difficulties  arising  from 
atmospheric  conditions,  haze,  color  contrasts,  etc. 
Special  camera  construction  and  devices  for  compensating 
the  errors  introduced  by  the  departure  of  lens  axis  from 
vertical  position  play  an  important  part  in  the  quality 
of  the  result.  Since  the  lens  is  invariably  used  at  its 
infinity  focus  the  size  of  the  image  is  directly  proportional 
to  the  focal  length  of  the  lens,  and  inversely  proportional 
to  the  altitude  of  viewpoint.  As  against  the  use  of  great 
focal  length  to  obtain  large  images,  it  has  been  found 
desirable  to  use  shorter  focal  length,  getting  smaller 
images  for  subsequent  enlargement.  Thus  lenses  of 
8,  10,  and  12  in.  focal  length,  e.  g.  the  Bausch  and  Lomb 
Series  Ic,  lib,  Tessars;  Goerz  Dogmar;  Carl  Zeiss  Ic, 
and  Cooke  Aviar  are  widely  used. 

Airplane  mapping  has  a  broad  field  in  survey  work  as 
an  enormous  labor  saver  in  supplementing  ordinary 
methods;  also  in  commercial  view  and  bird’s-eye  work, 
the  photographing  of  estates,  industrial  plants,  and  the 
like.  In  some  mapping  cameras  multiple  lenses  are  used 
and  the  records  are  combined.  Special  devices  are  em¬ 
ployed  in  photographing  with  motion  picture  cameras 
from  airplanes,  and  in  balloon  photography  fixed-focus 
telephoto  anastigmats  have  been  used  with  advantage. 
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Architecture.  In  this  field  we  are  concerned  with  the 
representation,  on  a  flat  surface,  of  three-dimensional 
objects,  designed  to  produce  a  pre-determined  effect 
when  viewed  in  a  chosen  location,  with  straight  or  curved 
vertical  and  horizontal  lines  or  forms  as  a  characteristic 
feature.  Obviously  the  problem  is  one  best  solved  by 
stereoscopic  or  two-lens  photography;  but  here  we  are 
dealing  with  everyday  architectural  work,  using  the 
ordinary  one-lens  camera  and  equipment. 

Scale,  perspective  effects,  accurate  drawing  and  detail 
definition  are  the  prime  essentials.  In  the  choice  of 
lenses  we  must  consider  focal  length,  which,  from  a 
given  viewpoint,  controls  the  scale  of  the  image  and 
perspective  effects;  freedom  from  distortion  (recti- 
linearity)  as  necessary  for  correct  drawing;  and  view 
angle  capacity  with  covering  power,  which  have  to  do 
with  wide-angle  work  when  this  is  necessary,  and  limit 
the  field  of  available  definition  and  even  illumination 
when  the  lens  is  shifted  from  its  normal  position  at  the 
center  of  the  plate,  as  often  happens  in  this  class  of  work. 

Because  of  the  general  difficulty  of  securing  the  ideal 
viewpoint,  focal  length  is  the  vital  factor.  The  common 
fault  is  forced  or  violent  perspectives,  due  to  the  use  of 
lenses  of  too  short  focal  length,  often  necessitated  by  the 
restricted  working  space  available. 

Equipment.  Three  lenses  of  different  focal  lengths: 
the  first  slightly  less  than,  the  second  one-and-a-half 
times,  and  the  third  two  or  two-and-a-half  times  the 
base  or  diagonal  of  the  plate,  may  be  regarded  as  the 
minimum  equipment  for  the  widely  varying  requirements 
of  the  field.  Sometimes  an  “extreme  angle”  will  be 
necessary,  and  a  telephoto  may  be  useful  where  the 
subject  includes  inaccessible  detail,  as  in  public  buildings 
made  for  architects. 

The  lens  equipment  may  consist  of  separate,  complete 
lenses,  rectilinears  or  anastigmats,  or  better,  of  the  more 
compact  convertibles  or  sets  of  the  anastigmatic  type. 

Since  short  exposures  are  rarely  called  for  in  archi¬ 
tectural  work,  except  in  difficult  interiors  and  exteriors 
with  nearby  trees  in  foliage,  and  as  all  lenses  must  be 
stopped  down  for  depth,  good  work  can  be  done  in  this 
field  with  rectilinear  lenses  by  reputable  makers,  which 
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can  often  be  picked  up  for  a  song.  The}'  are  slow  and 
limited  in  covering  power,  but  extremely  efficient  if 
handled  intelligently. 

The  more  perfectly  corrected  anastigmat,  with  its 
excess  covering  power  and  greater  angular  capacity 
(permitting  its  use  as  a  wide-angle  on  a  large  plate  when 
stopped  down)  is,  of  course,  the  better  investment,  e.  g. 
the  Turner-Reich  F:6.8;  Tessar  F:6.3;  Serrac  F:4-S; 
Velostigmat  Series  IV;  Dagor  F:6.8;  Cooke  F :5 .6 ; 
Graf  F:6-3  and  Collinear  F:7-7. 

Especially  advantageous  because  of  the  variety  of 
focal  lengths  available  in  one  instrument,  are  the  con¬ 
vertibles,  viz.  Stigmatic  F:6;  Turner-Reich  Series  II; 
Velostigmat  F  :6-3 ;  Graf  F  16.3 ;  and  the  Protar  and 
Pantar  sets,  in  which  the  single  elements  are  corrected 
for  distortion  and  astigmatism. 

For  special  wide-angle  work  the  Protar  F:9;  Turner- 
Reich  F:i8;  Velostigmat  FH2.5 ;  and  Primoplane  F:6.s 
are  largely  used.  The  Dagor  F :6.8  also  offers  usefulness 
here  because  of  its  fine  correction  over  an  unusually 
extended  held.  For  tall  buildings  or  skyscrapers  in 
confined  situations,  the  Hypergon  (maximum  angle, 
without  star  diaphragm  no°)  is  the  only  lens  available. 

The  telephoto  needed  for  occasional  work  may  be 
either  a  negative  attachment  fitted  to  the  regular  positive 
lens  of  short  focal  length,  such  as  the  Bausch  &  Lomb, 
Goerz,  Carl  Zeiss  or  Voigtlander  telephoto  attachments; 
or  a  complete  lens  of  the  variable  or  fixed-focus  type, 
e.  g.  the  Pancratic;  Adon;  Dallon;  Magnar  or  Cooke 
Telephoto. 

The  fact  that  the  camera  and  tripod  largely  influence 
the  performance  of  the  lens  in  architectural  photography 
should  not  be  overlooked.  It  is  folly  to  invest  in  high- 
priced,  highly-corrected  lenses  having  special  properties, 
and  to  lose  in  the  results  by  the  use  of  poor  camera 
equipment.  Lack  of  accurate  adjustment,  perfect 
rigidity  and  steadiness  and  any  liability  of  vibration 
are  fatal  to  success  in  this  sort  of  work. 

Color  Photography.  In  the  use  of  screen  plate  methods, 
the  correction  of  the  lens  for  red  (apochromatism)  is 
not  as  important  as  in  color-separation  or  registration 
processes.  The  red  records  are  always  best  when  the 
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red  focus  approaches  the  general  focal  plane  and  ex¬ 
posures  are  thus  reduced.  Speed  is  always  an  advantage, 
because  of  the  loss  of  light  incidental  to  the  use  of 
compensating  filters,  hence  the  advantage  of  lenses 
working  at  F  14.5.  Flashlight  color  work  demands  special 
filters  because  of  the  differences  in  the  actinic  values 
of  flashlight  and  daylight. 

In  screen  plate  work,  when  the  filter  is  used  at  the 
back  of  the  lens,  this  compensates  for  the  reversal  of 
the  color  plate  in  the  holder  and  saves  reversal  of  the 
ground-glass  screen  for  focusing.  Zeiss  Ducar  filters 
are  designed  to  work  in  front  of  the  lens  and  compensate 
focus  displacement  optically,  as  does  the  Graflex  color 
plate  holder.  Around  sunset  the  atmosphere  acts  as  a 
filter;  all  the  violet  is  gone  at  8°  sun  elevation,  but  55 
per  cent  of  the  red  still  remains. 

In  color  reproduction  processes  (separation  work)  the 
best  results  are  obtained  with  apochromatic  lenses, 
e.  g.  Goerz  Artar;  Zeiss  Apochromatic  Tessars;  Collinear 
F:g;  Cooke  Series  V  and  Va;  Velostigmat  Process  Lens 
and  Dallmeyer  Series  VIII,  allless  rapid  than  anastigmats 
not  corrected  for  three-color  work. 

Commercial  Work.  Lens  economy  and  lens  efficiency, 
with  a  minimum  of  weight  and  bulk  for  carrying,  point 
to  the  anastigmat  sets  Protar  and  Pantar  as  ideal  for  the 
infinitely  varied  requirements  in  this  field.  Next  in 
usefulness  come  the  convertible  anastigmats,  e.  g. 
Protar  Vila,  F:6-3 — F:7-7 ;  Dagor  F:6.8;  Turner-Reich 
Series  II  and  III;  Stigmatic  F:6;  Wollensak  Series  I; 
Graf  F:6.3  and  Collinear  III,  F:6.8.  These  provide 
appropriate  focal  lengths  for  any  condition  and  rendering 
desired,  except  perhaps  extreme  wide-angle  work,  for 
which  a  special  lens  should  be  provided.  The  single 
combinations  will  rarely  be  used  at  full  covering  power, 
give  brilliant  images,  and  are  very  satisfactory  in 
practice. 

Where  rapidity  is  not  essential,  rectilinears  give  very 
good  results  with  ample  focal  lengths  and  small  apertures. 
Cooke  F  :8  and  Turner-Reich  F  :g  are  good  and  moderate 
in  price  because  of  lower  speed. 

There  are  cases  where  perspective  depth  and  size 
cannot  be  obtained  simultaneously,  as  with  large  images 
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of  cut  glass  and  deep  silver  bowls.  In  such  cases,  make  a 
small  negative  getting  the  desired  depth  at  proper 
perspective  distance  and  from  this  make  a  large  print  by 
projection.  This  is  better  than  seeking  for  the  ideal 
long-focus  depth-producing  lens  which  does  not  exist. 

For  work  requiring  the  inclusion  of  a  large  view  angle 
a  medium  or  extreme  wide-angle  lens  must  be  used.  For 
a  choice  of  these  see  Architecture. 

Copying.  The  best  copies  come  with  process  lenses 
when  there  are  fine  lines  to  reproduce,  but  the  rectilinear 
finds  many  applications.  It  should  not  be  too  short  in 
focus  nor  worked  to  extreme  covering  power.  Stopping 
down  does  not  cure  astigmatism  and,  for  ability  to  pick 
up  shadows,  the  anastigmat  stands  alone.  The  moderate 
speed  types  are  used.  For  lenses  primarily  for  copying, 
you  can  select  F:8  or  F:g  lenses  used  in  commercial  and 
photoengraving  work,  e.  g.  Gotar,  F :8,  Dallmeyer 
Process,  Series  IX,  also  longer  focus  wide  angles  like 
Protar  V. 

Too  short  a  focus  makes  it  harder  to  overcome  reflec¬ 
tions  on  glossy  prints  and  paintings.  With  large  originals, 
a  long  focus  lens  allows  good  working  distance  and  does 
not  force  side  lightings,  which  emphasize  surface  texture. 

With  artificial  lighting  in  general,  you  should  illuminate 
copies  from  both  sides  equally  to  get  rid  of  surface  grain. 
Glycerine  on  a  print  covered  with  glass  has  been  used 
effectively.  Color  sensitive  plates  speed  up  copies  with 
tungsten  lamps  which  are  rich  in  red  rays.  The  use  of 
filters  for  ortho  effects  is  a  chapter  by  itself  and  astonish¬ 
ing  results  may  be  obtained  by  proper  technique. 

Smaller  stops  tend  to  give  flatter  results  and  the  best 
plan  is  to  use  the  largest  stop  consistent  with  definition, 
especially  on  line  subjects,  which  are  usually  best  on 
slow  plates.  Focus  critically  and  save  stopping  down. 
Large  lenses  stopped  down  give  more  equal  illumination, 
because  they  intercept  fewer  marginal  rays.  Fine  ground 
glass  and  focusing  magnifiers  are  useful  accessories. 
Accurate  register  of  plate  holders  is  quite  necessary. 

For  full  size  copies,  you  can  often  use  shorter  focus 
lenses  because  you  have  really  doubled  the  focus  and 
covering  power.  The  exposures  vary  with  distance  as 
noted  under  conjugate  focus.  You  will  learn  to  judge 
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illumination  on  focusing  screen  although  tables  of  stop 
changes  and  exposure  figures  can  be  obtained.  Artificial 
lights  are  more  constant  in  value  than  daylight  and 
are  very  convenient.  Chemical  focus  troubles  from  lights 
varying  widely  from  daylight  are  mentioned  under 
enlarging. 

Paintings  should  not  be  mverted,  as  artists  get  shadow 
effects  from  brush  marks,  and  these  may  change  effect 
in  the  photograph  because  direction  of  lighting  is  changed. 

View  cameras  or  cameias  with  double  extension,  are 
convenient  for  coyping,  and  the  simple  portrait  types 
for  post  card  and  penny  picture  work  can  be  obtained 
very  reasonably. 

Enlarging.  Lens  selection  depends  on  size  of  negative 
and  available  working  distance.  Enlargement  size  is 
governed  by  distances  between  lens,  negative  and  paper. 
Your  problem  is  to  transfer  a  flat  negative  image  to  a 
flat  easel.  The  less  you  stop  down,  the  less  exposure 
you  need,  an  advantage  on  dense  negatives.  Moreover, 
long  exposures  are  liable  to  suffer  from  vibration  and 
irradiation,  which  is  a  species  of  halation  or  sidewise 
spreading  of  the  image  in  the  sensitive  film. 

Flat  field  anastigmats  have  advantages  because  you 
can  work  shorter  focal  lengths  and  reduce  image  distance. 
Moderate  speed  types  are  best  as  any  of  F:6-3  types 
mentioned  for  hand  cameras,  also  the  F:8  and  F:9 
lenses  for  commercial  work.  In  using  artificial  light 
metal  diaphragm  leaves  are  sometimes  necessary  be¬ 
cause  of  heat.  You  can  often  find  rectilinears  that 
serve  very  well  of  somewhat  longer  focus.  Portrait 
types  vignette  on  corners,  but  with  large  negatives 
they  have  some  advantages. 

The  lens  with  which  the  original  negative  was  made  is 
often  recommended.  If  its  error  is  a  drop  in  illumination 
at  edges  of  field,  such  errors  may  be  increased.  Even 
with  an  ideal  enlarging  lens  you  cannot  increase  the 
negative  quality.  You  may  stop  down,  but  you  still 
have  an  optical  record  of  the  negative  defects.  Lenses 
can  be  specially  corrected  for  enlarging,  e.  g.  the  lenses 
fitted  to  Kodak  Projection  Printers,  and  are  valuable 
where  there  are  many  dense  negatives.  Such  lenses  do 
not  need  as  much  stopping  down. 
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Definition  can  be  softened  by  black  chiffon  cover  over 
the  lens  or  by  various  grades  of  bolting  cloth  near  easel, 
or  by  soft  focus  lenses  on  sharp  negatives.  With  old 
type  Veritos,  diffusing  stops  with  radial  openings  gave 
diffusion  control.  The  current  Verito  lenses  do  not 
require  them.  The  finest  effects,  however,  come  from 
soft-focus  negatives.  In  enlarging  from  sharp  negatives 
it  is  better  to  work  from  positives,  because  the  enveloping 
image  from  the  soft-focus  lens  is  then  formed  round  the 
high  lights  as  it  should  be.  Diffusion  oil  the  Eastman 
Projection  Printer  is  obtained  by  the  Diffusing  Disks 
with  minute  optically-worked  corrugations,  giving 
various  degrees  of  softness. 

Non-symmetrical  lens  types  have  a  larger  front  glass 
diameter  and  are  corrected  for  use  with  large  lens  facing 
object.  In  enlarging,  the  negative  is  really  the  object 
being  photographed.  Unqualified  statements  about 
reversing  lenses  are  confusing,  for  when  you  put  a  lens 
on  the  ordinary  enlarging  apparatus  in  the  natural  way, 
it  is  facing  correctly  and  a  further  reversal  makes  it 
wrong.  When  copying,  enlarging  and  reducing  cameras 
are  used  for  direct  enlargements,  the  kind  where  the 
lens  goes  in  a  central  compartment,  you  have  a  choice 
and  the  lens  boards  are  so  devised  that  lens  may  face 
either  way.  You  can  always  go  straight  on  any  type  of 
apparatus  by  noting  the  longer  distance,  lens  to  subject 
in  copying  and  lens  to  paper  in  enlarging,  and  then  use 
the  lens  so  that  its  larger  glass  or  the  cap  end  of  the  lens 
lies  on  the  same  side  of  the  front  board  as  the  greater 
distance.  In  modern  enlarging  cameras,  the  bellows 
encloses  the  lens  to  object  distance,  just  the  reverse  of 
ordinary  conditions. 

Condensers.  Much  enlarging  is  done  with  con¬ 
densers  or  reflecting  substitutes.  The  lenses  are  plano¬ 
convex,  short  in  focus,  with  convex  surfaces  nearly 
touching.  They  collect  light  from  the  enlarging  lamp 
and  converge  a  cone  of  rays  to  fill  the  back  glass  of 
projecting  lens.  If  the  cone  is  too  big  or  too  small  some 
light  is  wasted.  The  negative  sets  in  the  cone  of  light, 
near  flat  side  of  front  condenser. 

If  the  light  is  not  properly  adjusted,  you  get  uneven 
illumination  and  shadows,  which  indicate  the  re-adjust- 
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ment  to  make  in  light  position.  The  cone  should  be 
central  on  the  axis  of  the  lens  and  while  in  theory  it 
should  meet  at  diaphragm,  it  has  to  be  focused  further 
front,  due  to  lens  aberrations.  The  nearer  the  light 
source  approaches  a  point,  the  less  trouble  from  unequal 
illumination  and  shadows,  when  lenses  are  stopped 
down.  Conditions  are  somewhat  different,  however, 
with  very  large  sources,  like  flaming  arcs,  or  with 
inverted  Welsbach  mantles.  It  may  be  impossible  to  get 
a  clear  field  on  edges  even  when  the  light  is  centered, 
this  indicating  that  lens  focus  does  not  suit  condenser 
focus  or  vice  versa,  or  that  the  lens  has  too  small  diame¬ 
ter.  The  best  focal  length  is  about  io  per  cent  greater 
than  long  side  of  plate.  Such  lenses  work  well  with  the 
condensers  listed  for  sizes  corresponding  to  sizes  for  which 
lenses  themselves  are  listed.  A  5  x  7  negative  needs  a  9-in. 
condenser,  which  works  nicely  with  7  or  8-in.  5x7  lenses 
on  ordinary  ratios  of  enlargement.  For  only  slight  en¬ 
largement  or  for  reductions  as  in  lantern  slide  making,  a 
different  focus  1  ens  or  condenser  may  be  required.  In  tak¬ 
ing  small  heads  from  groups,  a  short  focus  lens  of  low 
quality  may  be  used  because  of  small  angle  required. 

With  14-in.  condensers,  there  is  always  trouble  in 
getting  a  field  without  colored  margins.  Even  12  or 
14-in.  F:6.3  lenses  may  be  too  small.  A  large  diameter 
lens,  e.  g.  portrait  or  projection  types,  is  needed.  Such 
large  lenses  act  as  auxiliary  condensers  and  change  the 
angle  of  the  cone  of  light.  Restriction  of  lamp  movement 
is  a  common  error  in  apparatus.  You  need  convenient 
adjustments  up  and  down  and  crosswise  and  ample 
space  for  movement  to  and  fro. 

Condensers  always  have  ripple  marks  or  striae  which 
may  show  up  as  shadows  on  the  screen.  Condensers 
should  not  be  heated  up  too  quickly  and  they  are  easily 
scratched.  The  striae  show  when  you  dispense  with 
diffusers  between  condensers  to  gain  speed.  The  diffusers 
can  be  used  near  the  light  to  better  advantage.  The 
diffusion  idea  has  been  adapted  in  a  more  elegant  way 
by  frosting  tungsten  bulbs.  Not  only  do  diffusers  at  the 
light  give  more  even  illumination,  but  they  avoid  harsh¬ 
ness  in  results  and  lessen  the  need  of  light  distance  ad¬ 
justments. 
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Condenser  Substitutes.  There  are  very  convenient 
parabolic  mirror  substitutes  for  condensers,  for  use 
with  high  power  incandescent  lamps.  These  work  in 
connection  with  other  cameras,  or  as  part  of  a  complete 
apparatus.  With  enclosed  arc  lamps  enamel  lined,  hol¬ 
low,  rectangular  pyramids  called  “cones”  reflect  light  on 
negative  through  diffusers.  In  larger  sizes,  they  work 
slower  because  light  spreads  over  a  larger  area.  The 
cone  may  be  dispensed  with  when  the  powerful  and 
convenient  “M”  shape  Cooper  Hewitt  lamps  are  used. 
Simple  devices  of  parabolic  shapes  like  Brownie  illumi¬ 
nators,  work  with  fixed-focus  enlargers  or  for  lantern 
slides  from  small  negatives.  With  the  intense  light 
from  white  carbons,  much  work  is  now  done  with 
flaming  arcs. 

Color  Problems.  When  the  enlarging  light  differs 
greatly  in  spectrum  composition  from  daylight,  your 
lens  may  show  chemical  focus.  In  some  of  the  modern 
lights,  especially  the  enclosed  arcs,  powerfully  actinic 
rays  are  given  out  by  the  arc  vapor  shell.  When  the  en¬ 
larging  papers  used  are  supersensitive  to  these  particular 
rays,  the  shift  of  focus  is  intensified.  The  optical  glass  is 
relatively  opaque  to  ultraviolet  as  is  well  known,  and  the 
effects  must  be  charged  to  excess  of  violet.  The  thicker 
the  condenser,  the  more  filter  action  on  these  false  rays. 
Rectilinears  of  the  old  types  are  curiously  less  prone  to 
false  images.  There  is  more  shift  on  the  lesser  ratios  of 
enlargement  and  compensation  by  trial  and  error 
methods  may  be  necessary. 

Other  optical  troubles  may  come  from  the  lens  being 
out  of  center  with  negative;  lens  axis  out  of  perpendicular 
with  negative  or  easel  or  both;  negative  loose  in  carrier; 
movement  of  parts  of  apparatus  during  exposure;  buck¬ 
ling  of  the  paper;  dust  and  moisture  or  greasy  finger¬ 
marks  on  the  lens.  If  you  can  arrange  the  negative  carrier 
so  that  the  emulsion  of  the  plate  side  rests  on  the  rabbet 
of  the  holder  and  negative  goes  in  from  the  back,  nega¬ 
tives  of  different  thickness  will  register.  You  can  use  a 
ruled  plate  to  test  focus.  This  is  useful  on  dense  nega¬ 
tives  and  where  prints  are  required  of  one  scale  of  en¬ 
largement.  Turning  on  the  light  constantly  to  find  the 
cap  or  to  set  the  diaphragm  is  a  nuisance  and  outside  of 
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this,  destroys  your  ability  to  judge  the  illumination  of 
the  image  which  is  best  when  eye  is  dark-adapted.  This 
condition  is  not  restored  for  some  moments.  Do  not 
attempt  to  focus  through  the  orange  safety  cap. 

Engineering  and  Construction  Work.  The  lens  prob¬ 
lems  in  this  field  are  similar  to  those  in  architecture  and 
landscape.  With  field  cameras,  offering  bellows  capacity 
and  tripod  convenience,  a  set  of  convertible  lenses  offers 
flexibility  in  focal  length.  Compact  hand  cameras  are 
much  used  for  recording  progress  of  work  from  day  to 
day.  These  give  facility  in  getting  detail  and  in  working 
from  viewpoints  where  the  use  of  larger  cameras  is  not 
permissible,  enlargements  being  made  from  selected  nega¬ 
tives.  Anastigmat  equipments  are  almost  indispensable, 
speed,  definition  and  angular  capacity  being  lens  essen¬ 
tials  in  this  sort  of  work. 

Flashlight.  In  general  flashlight  and  interior  work,  the 
difficulty  in  focusing  demands  a  large  aperture  lens  of 
the  anastigmat  type.  It  will,  of  course,  be  stopped  down 
for  depth  before  the  exposure  is  made.  Interior  and 
dinner  parties  are  often  made  with  “banquet”  cameras  for 
plates  12x20  and  7x17  inches,  which  call  for  lenses 
of  very  large  available  angle  for  the  respective  diagonals 
of  28.3  and  18.4.  For  the  larger  size  the  Dagor  14-in.; 
Tessar  or  Carl  Zeiss  lib,  16-in.  and  Turner-Reich  II, 
15-in.  will  cover  satisfactorily.  For  the  smaller  size  the 
Tessar  or  Carl  Zeiss  lib,  10-in.;  Dagor  10^-in.  or 
Turner-Reich  12-in.  may  be  used.  Wide  Angle  lenses 
are  also  used,  for  which  see  Architecture.  On  these 
banquet  cameras,  a  swing-front  is  substituted  for  the 
usual  swing-back  movement,  because  of  the  greater  need 
of  tipping  the  camera  downward.  The  advantage  of  an 
anastigmat  here  is  found  in  the  flat  field  characteristic  of 
this  type.  You  do  not  have  to  stop  down  to  any  smaller 
aperture  than  is  requisite  to  give  the  desired  depth, 
which  often  means  a  larger  aperture  and  shorter  exposure. 
Quantity  of  powder  with  a  minimum  of  smoke  nuisance 
result  when  open  flashes  are  used. 

For  flashlight  portraiture  in  the  studio,  with  such 
devices  as  the  Victor  Flash  Cabinet,  the  ordinary  por¬ 
trait  lens  will  suffice  for  all  classes  of  subjects.  In  home 
portrait  work  the  lenses  fitted  to  special  home  outfits  or 


332 


THE  PHOTO-MINIATURE 


the  amateur’s  hand  camera  will  generally  meet  the 
requirements,  the  anastigmat  being  ideal. 

Flowers.  Proper  perspective  effects  and  proportion 
of  parts  are  essential  in  this  work.  Focal  length  is  there¬ 
fore  a  prime  consideration,  although  rapidity  is  also  a 
desirable  aid  as  flowers  wilt  quickly  in  the  studio  and 
are  subject  to  continual  movement  when  photographed 
out  of  doors.  With  short  focus  lenses  the  near  parts 
appear  much  too  big  and  more  distant  parts  are  dwarfed. 
Convertible  lenses  are  most  useful,  the  single  elements 
offering  a  wide  choice  of  focal  lengths  for  different  re¬ 
quirements.  The  camera,  of  course,  must  have  ample 
bellows  extension  to  accommodate  the  changing  focal 
lengths  used.  With  some  flowers  which  present  a  deep 
cup-like  formation  with  interior  details,  the  device  of 
getting  a  small  image  with  a  short  focus  anastigmat 
stopped  down  for  depth  and  then  enlarging  from  this 
negative,  is  necessary  to  properly  represent  the  subject. 
With  hand  cameras  out-of-doors,  the  portrait  attachment 
or  a  fixed-focus  telephoto  of  large  aperture  will  give  large 
images  with  limited  camera  extension.  In  some  cases, 
as  in  making  catalogue  illustrations  for  seedsmen,  where 
it  is  desired  to  show  one  part  or  element  of  a  flower  or 
bloom  more  prominently  than  the  remainder  of  the 
flower,  wade-angle  or  medium-angle  lenses  are  deliber¬ 
ately  used  to  get  this  disproportionate  rendering  of  part 
of  the  fkwer. 

Hand  Cameras.  Rectilinear  lenses  of  excellent  quality 
come  on  ordinary  equipments.  Moderate  price  anastig- 
mats  have  become  popular  of  late  years,  to  meet  the 
demand  for  better  corner  definition  than  the  old  recti¬ 
linear  can  give  at  its  full  aperture.  Such  types  are  the 
Kodak  Anastigmat,  F :7- 7,  Wollensak,  Ansco  Modico, 
Rexo  and  others  of  F 7:5  speed.  Moderate  speed  anastig- 
mats  of  F  :6.3  type  are  the  practical  limits  of  speed,  be¬ 
cause  of  focus  scale  errors  due  to  the  limited  depth  of  the 
faster  types.  Above  F:6-3,  the  percentage  of  unsharp 
pictures  from  misjudging  distance  is  very  high.  This  can 
be  overcome  by  using  a  Kodak  Range  Finder  or  Heyde 
Distance  Meter.  Faster  lenses  have  their  proper  place 
on  cameras  where  speed  can  be  used  efficiently,  like  re¬ 
flecting  types  or  on  miniature  cameras  taking  shorter 
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focus  lenses.  The  F:6-3  lenses  figure  60  per  cent  more 
speed  than  rectilinears  and  44  per  cent  above  Fry. 5;  but 
when  equal  definition  is  considered,  they  show  about 
double  the  speed  of  the  rectilinear  in  practice. 

The  3a  sizes  take  lenses  6  to  7-in.  focus,  2^  x  4 J/i 
and  x  43^  need  4  to  5-in.  focus  in  appropiate  shutters 
with  exposures  in  some  cases  running  up  to  1  /300  second. 
Kodaks  and  Premos  come  with  Kodak  Anastigmats, 
F:6.3  and  F:7.7,  Tessar  11B,  F:6.3,  Protar  VII  F:7 
and  B.  &  L.  Kodak  Anastigmat,  F 26.3 ;  Ansco  furnishes 
Ansco  Anastigmats,  F:6.3;  Modico,  F 27.5 ;  lea  and  Con- 
tessa  cameras  carry  Carl  Zeiss  Ic,  F 24.5 ;  lib,  F 26.3 ; 
Dominar,  F:4.s;  Amatar  IX,  F:6.8;  Hekla,  F:6.8; 
Citonar,  F 26.3 ;  Teronar,  F:$.4;  Goerz  cameras  are  fitted 
with  Dogmar,  F 24. 5 ;  Dagor,  F:6.8;  Tenastigmat,  F 26.3 ; 
Rexo  cameras  have  Rexo  and  Cooke  Anastigmats, 
F 24.5,  F 26.3 ,  and  F 27.5 ;  Ernemann  cameras  are  equipped 
with  Carl  Zeiss,  Ernon,  Ernar  and  Vilar  anastigmats. 
Special  lenses  may,  of  course,  be  fitted  to  order.  Hand 
camera  lenses  are  often  mounted  more  compactly  for 
the  smaller  shutters  used.  Others  come  in  cells  threaded 
to  go  direct  into  standard  shutters.  There  is  no  objec¬ 
tion  to  using  a  convertible  doublet  when  available  but 
lack  of  bellows  capacity  usually  bars  out  the  use  of  single 
combinations. 

Speed  cameras  of  the  focal  plane  type,  without  re¬ 
flecting  mirrors,  e.  g.  Speed  Graphics,  the  Palmos  B, 
Deckrullo-Nettel  and  others  have  ample  lens  board  room. 
You  can  fit  F 24.5  lenses  as  on  reflecting  cameras.  Where 
the  camera  front  com.es  out  on  struts,  to  a  fixed  extension, 
you  need  special  focusing  mounts  for  lenses.  Such  cam¬ 
eras  are  Goerz  Ango,  lea  Palmos,  Contessa-Nettel. 

Cameras  of  the  compact  cycle  types  with  focusing 
screens,  like  Cycle  Graphic,  Premo,  and  Ingento,  have 
lens  boards  which  will  take  large  diameter  F  24.5  or  “soft 
focus”  lenses.  Convertibles  and  some  telephoto  lenses 
are  practical  because  of  the  ample  bellows  provided  by 
this  type. 

Some  of  the  lea,  Goerz  and  Contessa  cameras  have 
double  bellows  extension  in  the  small  sizes  and  with 
choice  of  convertibles.  Nostar  and  Distar  used  with 
Zeiss  lenses  give  telephoto  enlargement. 
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Interiors.  Photography  indoors  is  often  hampered  by 
lack  of  space.  You  cannot  get  back  far  enough  to  include 
all  you  wish  to  show,  and  wide-angle  lenses  are  quite 
necessary.  You  must  accept  their  limitations  and  make 
the  best  of  the  situation.  To  cope  with  inevitably  strained 
perspective,  experienced  workers  will  remove  objects 
right  up  under  the  lens  and  arrange  others  so  as  to  break 
up  unpleasant  lines.  The  ground  glass  is  the  only  sure 
test,  as  objects  visible  to  the  eye  are  often  obscured  to 
the  camera.  You  can  modify  bad  lines  by  not  having  the 
camera  too  high.  A  high  position  makes  the  floor  seem 
to  run  up  hill.  Central  viewpoints  are  rarely  satis¬ 
factory.  Swing  and  rising  or  cross  front  adjustments  are 
constantly  used.  Tilting  tripod  tops  are  very  convenient, 
also  a  ground-glass  ruled  in  squares  to  check  up  vertical 
lines. 

Regular  wide-angles  are  slow.  With  a  convertible 
doublet,  of  short  focus,  e.  g.  Dallmeyer  Stigmatic,  F:6, 
you  have  more  light  in  focusing,  also  with  rapid  wide- 
angle  types  like  Bausch  &  Lomb,  Series  IV  and  V; 
Primoplane,  F:6.s;  Protar  Ilia,  F:q;  Wollensak  III, 
F :g. 5 .  The  less  expensive  wide-angles,  as  Turner-Reich, 
Series  X  and  Symmetrical,  F:i6  have  advantages  on 
certain  subjects:  looking  down  a  street  or  into  corners  of 
rooms,  where  the  field  of  lens  fits  field  of  view. 

The  Hypergon  has  special  applications  when  its  enor¬ 
mous  angle  of  13  50  can  be  utilized.  With  this  lens  or  any 
lens  over  go°  angle,  it  is  quite  possible  from  a  corner  view¬ 
point  to  show  all  four  walls  of  a  room. 

Landscapes.  The  problems  of  perspective  and  angle 
of  view  lead  at  once  to  convertible  lens  selections,  e.  g. 
Turner-Reich,  F:6.8;  Dallmeyer  Stigmatic,  F:6.  Lenses 
you  can  build  up  into  sets,  like  Protars  and  Pantars,  have 
advantages  when  a  limit  in  viewpoint  is  forced  upon  you. 

Old  single  landscape  lenses  make  brilliant  images,  and 
soft  focus  lenses  find  application  in  your  pictorial  work. 
Rectilinear  lenses  are  used  by  thousands,  both  complete 
and  in  the  single  combinations,  e.  g.  Gundlach  Peri- 
graphic  and  Rapid  Rectigraphic. 

In  mountain  landscapes  particularly  do  you  need  long 
focus  lenses.  Contrast  is  hard  to  preserve  and  filters  are 
indispensable.  Telephotos  find  useful  application  where 
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large  images  or  distant  detail  is  desired,  e.  g.  Bausch 
&  Lomb  Telephoto  Attachment;  Gundlach  Pancratic; 
Dallmeyer  Adon,  Ballon,  etc. 

Marines  and  Surf  Photography.  On  the  water  or  at 
the  seashore  the  abundant  illumination  makes  the  choice 
of  a  lens  a  simple  matter  as  single  landscape  lenses,  recti- 
linears  or  anastigmats  may  be  used  at  will.  Distance 
plays  an  important  part,  so  that  long  focus  lenses  are 
most  often  desirable,  fixed-focus  telephoto  anastigmats 
and  the  single  elements  of  convertibles  being  useful. 
The  principle  of  taking  it  small  and  enlarging  afterwards 
has  special  application.  Mortimer’s  remarkable  surf 
pictures  were  made  with  a  rectilinear  on  3L4  x  4A4 
plates  and  afterwards  enlarged  to  20  x  30  inches.  Focal 
lengths  double  the  longest  way  of  the  plate  give  desirable 
proportion  of  parts.  For  nearby  surf  or  breaking  waves 
an  anastigmat  may  be  necessary  for  speed  when  the  light 
is  not  of  the  best.  For  still  work,  as  in  harbors,  filters  are 
needed  and  soft-focus  lenses  offer  pictorial  advantages. 

Lantern  Slides.  When  correctly  made,  lantern  slide? 
by  reduction  have  advantages  in  quality  over  the 
contact  method.  The  lack  of  perfect  contact  affects 
sharpness.  When  you  make  slides  by  the  camera  method, 
the  depth  of  focus  of  the  projected  image  takes  care  ot 
any  irregularities  of  surface,  and  you  have  added  facility 
of  using  any  or  all  of  the  negative,  and  enlarging  or 
reducing  the  scale. 

A  flat  field  lens  saves  stopping  down.  Slides  of  precise 
definition  allow  larger  screen  images,  but  no  lens  can 
hold  definition  not  present  in  the  original  negative. 
The  focus  may  be  as  short  as  4  or  5  inches,  as  you  figure 
only  on  covering  the  maximum  mask  opening  of  2 $4  x  3  in. 

Miniature  Cameras.  Anastigmats  of  short  focal 
length  are  usually  fitted  to  small  cameras.  While  relative 
aperture  is  preserved,  the  actual  diameter  of  the  lens 
becomes  small  enough  to  permit  fitting  to  compact 
interlens  shutters.  You  approach  conditions  of  universal 
focus,  with  comparatively  large  stops.  Quite  often  the 
light  conditions  permit  stopping  down  and  still  further 
improvement  of  definition.  The  enlarging  possibilities 
then  increase  tremendously.  Objects  in  different  planes 
are  now  more  equally  sharp,  and  as  the  image  shows 


336 


THE  PHOTO-MINIATURE 


less  contrast  in  sharpness,  it  permits  a  greater  degree 
of  enlargement.  Larger  pictures  will  naturally  be  \iewed 
from  greater  distances,  which  again  helps  the  situation. 
Motion  pictures  are  often  quoted  in  explanation,  hut 
the  analogy  is  complicated  by  the  rapid  shift  of  images 
and  the  persistence  of  vision  effects.  Very  large  enlarge¬ 
ments  from  motion  picture  films  have  been  made  to 
40  x  54  inches  with  excellent  effect.  The  images  at  close 
range  show  individual  silver  grains,  but  at  suitable 
distances  become  pictures  in  continuous  tones,  suitable 
for  large  exhibition  purposes.  All  lenses  of  sufficiently 
short  focal  length  are  fitted  to  miniature  cameras,  with 
maximum  efficiency  in  anastigmats  of  speeds  F:4.5, 
F:6-3.  See  Hand  Cameras. 

Nature  Photography.  Speed  is  the  primary  essential 
in  this  field,  together  with  the  large  images  given  by 
long  focus  lenses.  Frequently  the  work  must  be  done 
under  poor  light  conditions  or  from  distant  viewpoints, 
with  shy  and  restless  subjects.  In  some  instances  the 
camera  is  concealed  in  a  “blind”  where  a  “close-up”  of 
the  subject  is  desired.  Such  conditions  call  for  anastig¬ 
mats  of  large  aperture  and  rapid  fixed-focus  telephotos. 

Carl  Akeley,  in  photographing  African  big  game, 
made  good  use  of  the  single  element  of  a  convertible 
anastigmat,  which  gave  him  a  focal  length  of  24-in. 
sufficient  for  a  fairly  large  image  from  distant  points. 
The  fixed-focus  telephotos  now  available  are  invaluable 
in  this  sort  of  work.  Thus  the  Dallon  F :6.5,  with  a 
camera  extension  of  6  inches,  gives  an  equivalent  focal 
length  of  15  inches,  i.  e.  a  magnification  of  2}4  times  of 
the  image  given  by  the  normal  6-in.  lens.  The  Natu¬ 
ralists’  Graflex  is  fitted  with  the  B.  &  L.  Telestigmat  of 
14.J2  inches  focal  length,  giving  an  image  the  same  size 
as  would  .be  obtained  with  a  24-in.  lens. 

A  17-in.  lens,  working  on  a  reflecting  camera  which 
ordinarily  uses  an  8-in.  lens,  will  give  an  image  one  inch 
high  of  a  deer  thirty-six  inches  high  photographed  at 
50  feet,  or  2%  inches  high  if  photographed  at  25  feet. 

Panoramic  Work.  For  matched  section  panoramic 
views  the  lens  should  be  of  ample  focal  length,  and  for 
very  accurate  work  the  rotation  point  is  not  at  the 
tripod  socket,  but  under  the  back  nodal  point  of  the  lens. 
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If  the  camera  has  a  supplementary  bed,  you  can  adjust 
it  to  satisfy  this  condition,  or  such  a  bed  can  be  impro¬ 
vised.  Liberal  overlaps  are  advisable  because  of  the 
chance  of  defects  at  the  edges  of  the  negatives  and  also 
to  allow  for  a  true  joint  between  the  sections.  The 
camera  must  be  carefully  levelled,  so  that  the  horizon 
runs  true  through  all  sections.  Cirkut  cameras  need 
convertibles,  the  long  focus  single  lenses  being  very 
useful.  While  film  and  camera  both  move,  the  image 
laid  on  by  the  slot  is  relatively  at  rest  and  stays  sharp. 
Cirkut  lens  fittings  must  be  made  by  the  makers  of  the 
camera  as  the  proper  gears  are  determined  by  trial 
and  error. 

The  angle  of  rotation  determines  the  angle  of  view; 
you  really  make  wide-angle  views  with  a  long  focus  lens. 
The  longer  the  focus,  the  better  the  proportion  of  any 
figuies  in  the  group,  and  the  distortion  cf  long  archi¬ 
tectural  lines  is  reduced  to  a  minimum.  Expert  Cirkut 
operators  take  positions  opposite  one  end  of  a  building 
and  thus  avoid  perspective  lines  running  both  ways.  Any 
convertible  lens  is  suited  to  this  camera,  but  the  spacing 
of  focal  lengths  on  the  Turner-Reich  Series  II  makes  this 
an  ideal  lens  for  the  purpose. 

Panoramas  6  x  20,  7  x  17  and  5x12  can  be  made  with 
cameras  of  the  “banquet”  type  or  the  Gundlach  Pano¬ 
ramic,  the  lens  requirements  being  as  given  under 
flashlight  work.  The  bellows  capacity  of  these  outfits  is 
sufficient  to  accommodate  the  single  combinations  of 
some  convertibles. 

Photo-Micrography.  Low  power  photo-micrography  is 
simply  direct  enlargement  with  short  focus  lenses.  Thus 
for  objects  requiring  a  magnification  of  2  or  3  times 
only,  a  lens  of  3-in.  focal  length  is  used,  while  for  magnifi¬ 
cations  of  7  or  8  diameters  a  rectilinear  lens  of  about 
in.  will  serve. 

Specially  corrected  lenses  such  as  the  Micro  Tessars, 
with  front  and  back  cells  that  interchange  give,  with  a 
bellows  draw  of  20  inches,  enlargements  of  15,  10  and  7 
times  for  32,  48  and  72  mm.  foci.  Spencer  photographic 
lenses  are  furnished  in  16,  32  and  48  mm.  foci  and  Zeiss 
Apo-Planars  from  20  to  100  mm. 

Results  in  high  power  work  depend  largely  on  the 
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painstaking  centration  of  lighting  and  optical  systems 
and  super-rigidity  of  apparatus.  Motion  picture  lenses 
of  short  focus  are  sometimes  used  because  of  their 
focusing  devices  e.  g.  the  Kino  Hypar,  F :3-5-  Elaborate 
photo-micro  equipments  are  furnished  by  Bausch  & 
Lomb,  and  Folmer  &  Schwing  furnish  apparatus  designed 
for  low  power  and  laboratory  work.  Micro-photography 
is  the  reverse  process,  the  making  of  very  small  images 
from  large  originals,  such  as  microscopic  scales  for 
apparatus  of  various  sorts  and  the  pictures  in  the  tiny 
opera  glasses  and  novelties  imported  from  abroad.  In 
this  method  there  is  need  for  the  same  super-accurate 
corrections  and  adjustment,  wide-angle  lenses  of  short 
focus  (i-in.)’  being  used. 

Portraiture  in  the  Studio.  Three  factors  control  the 
selection  of  lenses  for  studio  portraiture:  focal  length, 
rapidity  and  quality  of  definition. 

Truth  of  drawing — the  avoidance  of  distortion  or 
disproportion  in  the  features  and  parts  of  the  figure, 
together  with  the  ability  to  control  the  size  of  the  image 
on  the  plate  (scale) ,  depend  on  the  focal  length  of  the  lens 
used.  Wherever  possible,  a  lens  of  focal  length  twice 
the  longest  side  of  the  plate  should  be  used  for  figure 
portraits,  with  greater  focal  length  for  large  heads  and 
shorter  focal  length  for  groups.  Unnatural  perspectives 
result  from  yielding  to  the  temptation  of  too  large 
images  with  lenses  of  short  focal  length.  Moderate  size 
images,  made  at  a  proper  distance  with  a  fairly  long 
focal  length,  will  give  more  pleasing  portraits  and  cut 
down  the  demand  for  resittings.  The  available  operating 
distance,  i.  e.  the  length  of  the  studio,  will  determine  the 
maximum  focal  length  which  can  be  used.  As  to  this 
point  the  reader  is  referred  to  the  tables  showing  the 
minimum  length  of  studio  required  for  lenses  of  different 
focal  length,  which  may  be  found  in  the  yearbooks  and 
some  pre-war  lens  catalogues. 

Rapidity  is  essential  in  the  portrait  lens  to  avoid  the 
possibility  of  movement  in  the  subject  during  the 
exposure,  especially  with  children  and  restless  sitters, 
and  also  because  of  the  limited  volume  of  illumination 
used  in  many  studios.  This  has  been  estimated  as  not 
more  than  i-5ooth  of  the  bright  light  out  of  doors.  The 
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general  use  of  powerful  artificial  lights  in  modern  studios, 
together  with  the  super-speed  films  and  plates  of  today, 
may  have  remedied  this  difficulty  in  some  measure,  but 
a  speedy  lens  is  still  a  desirable  studio  feature. 

Speed  and  “Depth”  do  not  go  together  in  lenses  of 
large  aperture  over  three  inches  focal  length,  but  most 
portrait  lenses  working  at  F:4-5  give  sufficient  depth 
when  handled  judiciously.  Fast  lenses  which  have  to 
be  stopped  down  for  depth  are  no  longer  fast.  Roundness 
and  relief  effects  are  thus  often  sacrificed,  this  resulting 
from  the  loss  of  the  large  aperture  peculiar  to  the  portrait 
lens.  As  matter  of  fact  by  “depth”  the  portraitist  means, 
not  the  “depth  of  focus”  so  much  discussed  by  outdoor 
workers,  but  a  roundness,  relief  and  atmospheric  depth 
which  enable  one  to  look  into  the  picture  as  it  were. 
This  pseudo-relief  in  portraiture  is  the  result  of  skillful 
lighting  or  the  illumination  of  the  subject  and  the  use 
of  a  lens  of  large  diameter. 

The  Quality  of  Definition  desired  in  a  portrait  today 
is  a  matter  about  which  no  two  professional  workers  can 
agree.  Formerly  it  was  thought  essential  to  secure  the 
finest  possible  definition  in  the  center  of  the  field,  usually 
occupied  by  the  head  of  the  subject  on  the  plate.  In 
accordance  with  this  belief  the  standard  portrait  lens, 
originated  by  Petzval,  in  1840,  was  designed  to  give  a 
brilliantly  illuminated  and  microscopically  defined  image 
within  a  limited  area  (usually  not  larger  than  the  diameter 
of  the  lens  itself)  at  the  center  of  the  plate,  and  to  do  this 
with  a  large  aperture,  meaning  rapidity.  With  portrait 
lenses  of  this  type  there  is  some  curvature  of  field, 
astigmatism,  distortion  and  a  tendency  to  flare  when 
small  stops  are  employed. 

Portrait  Lenses  of  the  Petzval  type,  improved  in 
various  features,  can  be  obtained  today  from  many  lens 
makers,  e.  g.  the  Vitax  F 13 .8 ;  Vesta  F 15 ;  Eastman 
Portrait  Lenses  F 14  and  F 15 ;  and  Gundlach  Series  A. 
The  Dallmeyer  Patent  Portrait  Lenses,  in  three  series, 
F 3,  F.’4  and  F :6  are  constructed  on  a  different  principle, 
and  are  free  from  many  of  the  faults  of  the  Petzval  type. 

The  introduction  of  the  modern  anastigmat  led  many 
makers  to  design  these  in  the  larger  sizes  to  replace 
the  earlier  types  of  portrait  lenses,  e.  g.  the  Tessar  or 
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Carl  Zeiss  Ic;  Cooke  F:4-S;  Graf  F:4.5;  Heliar  F:4.5; 
Beck  Isostigmar  F:5.6;  Portrait  Hypar  F:3.5  and  F.4.5, 
and  the  Aldis  F:3.  These  are  anastignrat  portrait  lenses 
and,  in  addition  to  their  rapidity  and  critical  definition, 
offer  the  advantages  of  flatness  of  field  and  large  angular 
capacity,  properties  which  are  very  useful  in  photograph¬ 
ing  full  length  figures  and  groups,  where  the  older 
portrait  lenses  have  to  be  stopped  down. 

The  modern  tendency  in  favor  of  diffused  or  soft 
definition  in  portraiture  has  resulted  in  radical  changes 
in  studio  lenses.  Thus  the  Dallmeyer  Patent  Portrait 
Lenses,  the  Cooke  Portrait  Anastigmat,  the  Graf 
Variable,  the  Beck  Isostigmar,  the  Aldis  and  the  Velo- 
stigmat  mentioned  above  are  all  fitted  with  diffusing 
devices  attachments  giving  any  degree  of  softness  of 
definition  at  will,  with  critical  sharpness  when  this  is 
desirable.  Among  portrait  lenses  specially  designed  to 
give  soft-focus  effects  may  be  mentioned  the  Smith 
Visual  Quality  F  14.5 ;  Verito  F4;  Plastigmat  F:5.6; 
Bishop  S.F.  F:6;  Hyperion  F .-4 ;  the  Struss  Pictorial 
F:s.5  and  the  first  of  all  soft-focus  lenses,  viz.  the 
Dallmeyer-Bergheim. 

Large  Heads  should  be  made  with  a  very  long  focus 
lens.  Such  lenses  are  necessarily  bulky  and  demand 
ample  studio  length.  If  the  available  operating  distance 
does  not  permit  this  being  done  direct,  it  is  better  to  get 
it  by  enlargement  from  a  small  negative  than  to  attempt 
to  do  it  direct  on  a  large  plate  with  a  short  focus  lens. 
The  front  element  of  an  old  lens  of  the  Petzval  type  will 
serve  this  purpose  very  well.  Remove  the  rear  element 
and  the  hood  from  the  front  cell;  put  the  front  element 
in  the  rear  cell  and  replace  the  hood  in  the  front  lens  cell 
threads.  This  will  double  the  focal  length  and  give  a 
very  pleasing,  soft  definition. 

Groups  and  Figures  call  for  flat  field  lenses  of  large 
angular  capacity,  with  speed.  This  means  an  anastigmat. 
Rapidity  means  the  elimination  of  movement;  a  flat 
field  gives  better  proportion  of  relative  size  among  indi¬ 
viduals  in  a  group,  and  covering  power  means  better 
definition  and  illumination  out  towards  the  edges  of  the 
plate.  Long  focal  length  is  always  desirable  where  the 
length  of  studio  permits.  Groups  made  with  lenses  of 
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short  focal  length  and  wide  angle  have  unpleasant  per¬ 
spectives — the  penalty  paid  for  lack  of  operating  dis¬ 
tance.  Most  of  the  lenses  mentioned  as  anastigmat  por¬ 
trait  lenses  above  are  admirable  for  group  work.  For 
8xxo  and  11x14  plates  the  focal  lengths  generally 
used  are  12  and  14  or  16  inches  respectively.  Other 
good  group  lenses  are  the  Dagor  F:6.8;  Syntor  F:6.8; 
Pentac  F:2.g;  Tessar  lib  F:6.3;  Graf  F:6.3;  Turner- 
Reich  F:6.8;  Cooke  III  F  16.5  and  Collinear  F:6.8. 
Of  course  the  convertibles,  Protar,  Pantar,  Turner- 
Reich  and  Stigmatic  will  be  used  by  those  who  possess 
them. 

Home  Portraiture.  Much  of  what  has  been  said  about 
lenses  for  studio  work  applies  to  portraiture  in  the  home. 
But  here  we  have  to  take  conditions  as  we  find  them, 
e.  g.  poor  lighting  conditions,  lack  of  operating  distance, 
etc.  Speed  is  the  most  necessary  lens  quality  and  12 
inches  will  generally  mark  the  limit  in  focal  length. 
When  hand  or  reflex  cameras  are  used  the  lenses  must, 
of  necessity,  be  compact  and  this  bars  out  the  bulky 
portrait  lens  of  large  diameter  and  generous  focal  length. 
Any  anastigmat  of  F  :6.8  or  thereabouts  will  cover  most 
requirements;  the  convertibles  or  sets  afford  variety  in 
focal  lengths  useful  in  many  cases;  and  the  fixed-focus 
telephoto  anastigmats,  e.  g.  the.Dallon  Series  XVIII 
F:6.s;  Series  XVII  F:6.8;  Series  VI  F  15.6 ;  and  Cooke 
Telephoto  offer  the  advantages  of  long  focal  length 
(large  images)  with  the  normal  camera  extension.  When 
large  aperture  anastigmats  are  used  in  portraiture,  at 
home  or  in  the  studio,  the  use  of  a  lens  hood  will  vastly 
improve  the  quality  of  the  results. 

Scientific  Uses.  The  laboratory  tasks  run  to  copying, 
enlarging,  lantern  slide  making,  etc.  A  good  convertible 
or  set  is  the  best  selection.  It  may  be  used  on  copying, 
enlarging,  and  reducing  cameras  and  the  special  labora¬ 
tory  outfits  or  lantern  slide  cameras,  or  on  the  view 
models  and  compact  double  extension  cameras  intended 
for  use  both  inside  and  outdoors.  The  doublets  do  the 
copying.  You  find  the  single  lenses  useful  for  flowers, 
minerals,  etc.  Short  focus  movie  lenses  or  photo-micro 
lenses  are  useful  for  direct  enlarging  of  very  small  speci¬ 
mens.  Some  of  the  special  photomicrographic  outfits  are 
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also  admirably  adapted  to  certain  types  of  laboratory 
work. 

Photography  has  innumerable  applications  in  special 
photo  recording  devices  such  as  electrocardigraphs, 
motion  time  study,  meterological  recording  instruments, 
oscillographs,  and  many  others.  In  spectrum  research 
for  transparency  to  ultra-violet,  the  optical  system 
must  be  made  of  quartz.  Astronomical  work  is  done 
with  large  diameter  lenses  of  the  Petzval  type  or  special 
anastigmats,  such  as  Cooke  Series  V  and  Astro-Tessars. 
All  such  lenses  are  permanently  focused  by  trial  and 
error  methods.  Ordinary  telescope  lenses  with  filters 
have  been  successfully  employed  for  some  purposes. 

Soft-Focus  Lenses  are  so  fully  dealt  with  in  The 
Photo-Miniature:  No.  184  that  we  need  not  consider 
them  here.  See  under  Portraiture. 

Stereoscopic  Photography  calls  for  no  special  lens  re¬ 
quirements  except  that  the  two  lenses  employed  should 
be  matched  in  focal  length  and  the  shutter  units  must 
give  identical  exposures.  The  separation  of  the  lens  cen¬ 
ters  in  American  stereo  practice  is  generally  fixed  at  334 
inches  in  larger  sizes  and  less  in  smaller  sizes.  European 
stereo  outfits  use  a  smaller  separation,  around  inches. 
Stereo  distortion  results  from  too  great  lens  separation. 
In  scientific  work  the  camera  itself  can  be  moved,  giving 
absolute  control  of  the  angular  separation  on  close-up 
positions. 

Supplementaries.  These  are  extra  or  auxiliary  low- 
power  lenses  which,  added  immediately  in  front  of  the 
regular  lens  on  the  camera,  serve  to  alter  its  focal  length 
to  meet  special  requirements.  Thus  the  addition  of  a 
thin  positive  (convex)  auxiliary  shortens,  while  a  nega¬ 
tive  (concave)  auxiliary  lengthens  the  focal  length  of  the 
lens  with  which  it  is  used.  They  were  first  introduced 
for  use  with  fixed-focus  hand  cameras,  as  an  inexpensive 
device  enabling  the  user  to  obtain  pictures  of  objects 
nearer  the  camera  than  was  possible  before  with  cameras 
of  that  type.  Today  they  are  available  for  use  with 
both  fixed-focus  and  focuing  cameras,  for  making  sharply- 
focused  (large)  images  of  nearby  objects  or  “close-ups” 
of  any  description,  e.  g.  the  familiar  Kodak  Portrait 
Attachment,  and  are  sometimes  sold  in  sets  for  amateur 
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copying,  “wide-angle”  work  and  the  like,  with  cameras 
having  limited  bellows  extension. 

This  does  not  mean,  however,  that  supplementaries 
are  in  any  sense  equivalent  to  the  highly  corrected  single 
elements  of  lenses  of  the  convertible  type,  or  that  they 
can  be  used  in  the  same  way.  While  so  constructed  that 
they  do  not  materially  interfere  with  the  normal  quali¬ 
ties  of  the  lenses  with  which  they  are  used,  they  cannot 
be  expected  to  equal  the  performance  of  the  regular, 
corrected  lens.  Generally  there  is  a  softening  or  diffusion 
of  definition,  with  a  lowering  of  efficiency,  hardly  noticea¬ 
ble  or  detrimental  in  the  kinds  of  work  for  which  supple¬ 
mentaries  are  employed. 

In  practice  the  maximum  efficiency  is  secured  with 
auxiliaries  designed  and  adjusted  for  use  with  specified 
lens  equipments.  But  ordinary  uncorrected  spectacle 
lenses  can  and  have  been  adapted  as  auxiliaries,  espe¬ 
cially  in  pictorial  or  “soft-focus”  work.  A  noteworthy 
achievement  in  this  field  is  the  Wolfe  Artistic  Lens,  a 
very  thin  auxiliary  lens  of  zero  focus  (no  power),  in  the 
manufacture  of  which  a  special  variety  of  glass  and 
carefully  computed  curves  are  employed.  In  use  it  is 
simply  slipped  on  in  front  of  the  anastigmat  or  rectilinear 
with  which  the  camera  is  equipped,  and  gives,  without 
alteration  of  focal  length  or  size  of  image,  the  most 
desirable  “soft-focus”  effects. 

A  Novel  Use  of  the  Portrait  Attachment,  as  a  means  of 
increasing  instead  of  reducing  the  focal  length  of  a  lens, 
was  described  by  Kendrick  Chamberlain  in  American 
Photography  a  few  years  ago,  and  is  worth  noting  by 
readers  interested  in  home  portraiture.  I  abbreviate 
Mr.  Chamberlain’s  description.  Using  a  5  x  7  camera 
fitted  with  a  symmetrical  R.  R.  lens  of  8  inches  focal 
length  in  home  portraiture,  the  familiar  trouble  of  dis¬ 
torted  or  violent  perspectives  was  encountered,  due  to 
the  use  of  a  lens  of  such  short  focal  length  and  working 
too  close  to  the  subject.  Having  ample  camera  extension, 
he  attempted  to  remedy  the  difficulty  by  using  one  of 
the  halves  of  the  complete  symmetrical,  as  a  separate 
lens  of  about  17  inches  focal  length.  This  however,  was 
generally  impracticable,  the  room  of  ordinary  dimensions 
rarely  permitting  of  the  necessarily  increased  distance 


344 


TH E  PHOTO-MINIATURE 


between  camera  and  subject  required  by  a  lens  of  this 
focal  length.  Removing  the  rear  element  of  the  sym¬ 
metrical,  he  slipped  a  Portrait  Attachment  of  suitable 
size  over  the  front  of  his  lens,  and  thereby  shortened  its 
focal  length  to  n  inches.  This  combination  proved 
wholly  successful.  The  gain  in  focal  length,  as  compared 
with  that  of  the  complete  symmetrical,  although  falling 
well  within  the  “operating  distance”  of  the  average  room, 
was  sufficient  to  eliminate  the  violent  perspectives  before 
inevitable,  and  allowed  greater  freedom  in  the  pose  or 
arrangement  of  the  subject.  Incidentally,  the  addition 
of  the  attachment  automatically  softened  or  suppressed 
the  somewhat  wiry  detail  given  by  the  symmetrical,  thus 
enhancing  the  pictorial  quality  of  the  work. 

Telephotography.  The  bellows  extension  necessary  for 
long  focus  lenses  goes  beyond  practical  limits  on  larger 
sizes.  In  the  telephoto,  like  a  field  glass,  you  have  a 
positive  objective  with  a  concave  negative  lens,  set  at 
so-called  telescopic  condition.  A  real  image  is  formed  on 
the  ground  glass  in  size  equivalent  to  that  of  a  long 
focus  lens,  but  with  a  much  shorter  back  focus  or  camera 
extension.  Telephoto  enlargement  has  some  advantage 
over  ordinary  methods  in  which  the  granularity  of 
negative  image  is  magnified  proportional  to  enlargement 
ratio. 

Such  devices,  known  as  telephoto  attachments,  are 
mounted  in  a  tube  with  adjustable  separation  and  a  scale 
of  magnifications  on  the  tube.  Together  with  the  regular 
lens  used,  they  form  a  telephoto  system.  The  regular 
lens  and  the  attachment  lens  are  for  brevity-  called 
telepositive  and  telenegative.  The  actual  magnification 
obtained  depends  on  relation  of  their  focal  lengths  and 
separation.  The  angle  covered  being  constant,  the  low 
power  images  do  not  fill  the  area  covered  by  positive 
lens.  On  high  powers,  they  surpass  the  positive  lens. 
Full  covering  power  is  reached  at  three  or  four  powers, 
unless  low  power  telenegatives  are  used.  Magnification 
times  focus  of  the  positive  gives  the  equivalent  focus  of 
system,  and  magnification  times  the  stop  number  gives 
the  telephoto  stop  value.  Exposures  can  be  figured  by 
telephoto  system  stop  values,  but  it  is  customary  to  note 
the  exposure  for  the  positive  lens  under  ordinary  condi- 
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tions  and  multiply  this  by  the  square  of  the  magnification. 
A  lens  of  F:6.8,  7  inch  focus,  at  3  magnifications  becomes 
21  inch,  F:20.4.  At  8  times,  it  is  a  56  inch,  F:S44.  At 
5  powers,  with  a  landscape  ordinarily  taking  1  /5th 
second,  F42,  you  would  open  up  to  F:8  to  gain  speed, 
giving  1  /20th,  and  multiply  by  5-x  5,  an  exposure  of 
seconds.  You  must  of  course  allow  for  the  filter  used, 
and  your  original  exposure  must  be  figured  on  the  part 
of  the  landscape  which  is  shown  in  the  magnified  image, 
otherwise  you  may  join  the  criticism  of  the  rule  by 
skeptics  who  apply  it  wrongly.  In  tele-exposures,  you 
are  not  concerned  with  deep  shadows  of  foregrounds 
which  are  not  included. 

In  focusing,  you  set  the  lens  to  the  magnification 
required  and  get  fine  adjustment  by  slight  change  in 
separation.  Moderate  speed  highly  corrected  lenses  like 
the  Dagor  or  Protar  Vila  are  preferable  to  ultraspeed 
lenses  for  the  telepositives.  Bausch  &  Lomb  tele-attach¬ 
ments  range  from  3  to  8  magnifications,  Goerz  types  3 
to  9,  and  there  are  similar  offerings  by  Dallmeyer,  who 
was  the  pioneer,  Zeiss,  Voigtlander,  Ross,  and  others. 

Grandacs  are  complete  systems  using  same  tele¬ 
positive,  10  in.  F  4,  which  will  also  work  alone.  With 
No.  1,  it  gives  magnifications  2^  to  4,  on  3 N  x  4/4^, 
with  6  to  12-in.  bellows,  maximum  speed  F:io.  No.  2  is 
for  5x7,  and  ranges  3  to  5  powers,  maximum  speed  F:ii. 
Gundlach  Pancratic  telephoto  is  an  inexpensive  complete 
system  giving  3  to  8  powers.  It  substitutes  for  ordinary 
lenses  in  standard  opening  shutters  on  hand  cameras. 
Tele-Peconar,  F :5,  works  complete  at  3-5  magnifications, 
or  can  be  used  with  back  lenses  of  symmetrical  types  or 
as  a  lens  for  large  portraits. 

The  Adon  is  complete,  with  4*4  in.  front  lens  and 
negative  of  2  in.  giving  variable  magnifications  from 
two  times  up,  and,  at  same  bellows  as  ordinary  lens,  a 
triple  enlargement. 

Very  low  powers  are  more  conveniently  produced  by 
the  single  convertibles  or  by  supplementaries  like  Distar 
or  by  substitution  elements  of  the  Aldis  Duo  and  Trio 
type,  mentioned  under  convertibles.  For  fast  work,  the 
fixed-focus  one-magnification  lenses  next  described  are 
necessary.  By  dispensing  with  variable  magnifications, 
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higher  correction  and  speed  can  be  attained.  The  first 
introduced  was  the  Zeiss  Magnar  F:io,  focal  length  18 
in.  and  back  focus  only  6  in.  Busch  Bis-Telar,  F.'9  and 
F:7,  and  Cooke  Telar,  Fry,  work  similarly,  but  with 
back  focus  one-half  of  equivalent.  Other  typical  lenses 
are  Telecentric,  F:54  and  F:6.8;  Large  Adon  XI,  F:4.5, 
Dallon  Anastigmat  Telephoto  VI,  F:s.6,  and  XVI, 
F7.7.  the  last  one  compact  enough  for  shutters  on  hand 
cameras.  The  Telestigmat,  F :6.8,  gives  like  others  of 
this  class,  an  image  double  the  size  of  ordinary  lenses 
which  just  focus  in  the  same  bellows. 

Wide  Angle  Lenses  are  necessary  evils.  They  are  of 
short  focus  in  proportion  to  the  base  line  of  the  negative 
and  never  should  be  used  where  longer  focus  lenses  will 
also  work. 

Precise  anastigmats  like  Protar  V,  F:i8,  give  extreme 
angles.  Somewhat  less  angle,  but  greater  speed  comes 
with  Protar  IV,  F:i2-5.  Other  lenses  are  Collinear  IV, 
F :i2.5,  Ross  W.  A.  Anastigmat,  F :i6.  The  Goerz  Hyper- 
gon,  giving  1350  angle,  handles  almost  impossible  interior 
or  architectural  conditions.  A  revolving  star  diaphragm 
is  used  to  equalize  illumination. 

All  lenses  with  reserve  covering  power  are  potential 
wide  angles.  You  can  use  the  Goerz  Dagor  up  to  90° 
angle  and  have  wonderful  convenience  of  focusing  with 
large  aperture  and  lots  of  light.  Protar  Vila  and  others 
can  be  used.  Some  large  aperture  lenses  are  made 
primarily  for  wide-angle  work  e.  g.  the  Cooke  Primo- 
plane,  F :6. 5 ;  Velostigmat  III,  F:9  and  Zeiss  Ilia,  F:p. 

Chester  F.  Stiles 


poofes 

Of  the  many  useful  and  profitable  books  dealing  with 
photographic  lenses  published  during  the  last  twenty 
years,  only  two  or  three  are  in  print  and  available. 
These  are: 

Optics  for  Photographers.  By  Hans  Harting. 
Translated  by  Frank  R.  Fraprie.  1918.  224  pages,  with 
diagrams.  $2.50 

A  Treatise  on  Photographic  Optics.  By  R.  S. 
Cole.  1900.  325  pages,  diagrams.  $2.00. 
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How  to  Choose  and  Use  a  Lens.  (Practical  Photog¬ 
raphy  Series.)  83  pages.  Paper,  50  cents;  Cloth,  $1.00. 

Soft  Focus  Effects  in  Photography.  (The  Photo- 
Miniature  Series,  No.  184.)  1921.  Paper  covers,  40  cents. 

Telephotography.  By  C.  F.  Lan-Davis.  Second 
Edition,  1921.  112  pages,  illustrated.  Cloth,  $2.00. 

Modern  Telephotography.  By  Captain  Owen 
Wheeler.  1910.  80  pages.  Paper  covers,  $1.00. 

Out  of  print  books,  which  may  be  seen  at  some  of  the 
larger  libraries,  are:  “The  Lens’’  by  Bolas  and  Brown; 
“A  First  Book  of  the  Lens”  by  C.  W.  Piper;  “  The  Optics 
of  Photography”  by  J.  Traill  Taylor;  “Photographic 
Optics”  by  0.  Lummer;  and  “Elementary  Tele-Photog¬ 
raphy  ”  by  E.  Marriage. 

J2oteS 

An  Ingenious  Depth  of  Focus  Chart,  which  com¬ 
pletely  solves  the  “depth  of  focus”  problem  for  any  lens 
at  any  given  aperture  and  object -distance,  has  been  pre¬ 
pared  by  H.  W.  Lee,  of  Taylor,  Taylor  &  Hobson,  Ltd., 
the  makers  of  the  well-known  Cooke  Lenses  (American 
Agents:  Burke  &  James,  Ltd.,  Chicago  and  New  York). 

This  chart,  which  will  prove  invaluable  to  photograph¬ 
ers,  consists  of  two  diagrams:  Fig.  1,  on  which  are  plotted 
vertical  and  horizontal  lines  representing  various  focal 
lengths  and  object-distances,  and  Fig.  2,  a  transparent 
film  with  radial  lines  representing  the  lens  apertures  (F : 
and  U.  S.  systems)  in  common  use.  By  placing  Fig.  2 
in  position  over  Fig.  1,  the  depth  of  field  with  any  lens 
and  stop  may  be  found  at  a  glance. 

By  the  aid  of  this  chart  the  photographer  can  make  a 
Table  of  Hyperfocal  Distances  and  Depth  of  Field  for 
his  lens  or  lenses  within  a  few  minutes.  A  supply  of 
printed  blanks,  vest-pocket  size,  is  included  with  the 
chart,  which  can  be  obtained  from  Burke  &  James,  Inc., 
for  the  nominal  sum  of  25  cents. 


A  New  Eastman  Portrait  Diffusion  Disk  has  been 
added  to  the  existing  series:  No.  o  for  lenses  of  from  2  to 
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314  inches  in  diameter.  In  this  size  the  E.  P.  D.  D.  is 
available  for  use  with  many  lenses  now  used  for  en¬ 
larging,  and  for  this  use  will  be  found  more  efficient  than 
chiffon  and  similar  devices  since  it  does  not  increase  the 
exposure.  Another  Eastman  lens  introduction  is  the 
Kodak  Anastigmat  F:4.5  in  two  new  sizes,  viz.  10  and 
i2  inches  focal  length  respectively,  especially  useful  in 
home  portrait  work. 


Dallmeyer  Lenses  in  America.  I  note  with  pleasuro 
that  the  justly  celebrated  Dallmeyer  lenses  are  being 
prominently  displayed  by  many  dealers — a  welcome  post¬ 
war  revival.  The  new  Dallmeyer  catalogue  describes  and 
illustrates  many  desirable  additions  to  the  oldtime  favor¬ 
ites,  among  which  may  be  mentioned  the  New  Large 
Adon,  a  fixed-focus  telephoto  lens  with  the  remarkable 
aperture  of  F  14.5,  for  reflex  and  focal-plane  cameras; 
two  new  sizes  of  the  Dallon  Anastigmat  Telephotos 
for  folding  hand  cameras  of  short  bellows  extension, 
working  at  F :6-5  and  F :6.8;  the  Perfac,  F :6-3  a  moderate 
price  unsymmetrical  anastigmat  for  single  extension  hand 
cameras;  the  Serrac,  F  14.5,  and  the  Pentac,  an  anastigmat 
with  an  aperture  of  F:2-9,  with  which  an  adjustable 
diffusion  device  is  supplied  in  the  larger  sizes. 


An  interesting  report  on  “The  Manufacture  of  Optical 
Glass  and  of  Optical  Systems”  in  America  has  been  issued 
by  the  Government  Printing  Office,  Washington,  as  Ord¬ 
nance  Department  Document  No.  2037,  price  75  cents. 
Readers  not  already  satiated  with  the  lens  information 
given  in  this  issue  of  The  Photo-Miniature  will  find 
useful  “supplementary  reading”  in  this  report. 
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PICCOLETTE 

2  'Axl  y&  inches 
No.  201 

a  new  vest  pocket 
camera  oj  the  highest 
quality ,  most  rigid 
nickeled  spring  arms. 

THE  pride  that  you  will  take  in  owning  a 
Contessa-Nettel  camera  is  natural.  You  will 
have  a  camera  that  is  not  only  the  acme  of  me¬ 
chanical  perfection  and  precision,  but  you  will  have 
a  camera  that  by  its  excellence  and  dependability 
becomes  a  respected  companion.  There  is  pride 
and  contentment  in  such  a  possession. 

If  your  dealer  does  not  carry  Contessa-Nettel  cameras 
send  us  his  name  and  ask  for  full  information  and 
booklet. 

G.  GENNERT 

SOLE  DISTRIBUTOR 

New  York  Chicago  Los  Angeles  Seattle 

24-6  E.  13th  St.  139-41  N.  Wabash  Ave.  206-8  Spring  St.  2102  First  Ave. 


Kindly  mention  The  Photo-Miniatuke 


Tessar 

Supreme 


,  as  for  years  past,  the 
acknowledged  leader  of  ana- 
stigmat  lenses  is  the 


BAUSCH  &  LOMB 
TESSAR 


Its  position  is  firmly  entrenched  by  the  all-con¬ 
vincing  testimony  of  results  and  a  long  career  of 
most  varied  service. 

Whether  for  speed  work — for  fishing,  hunting 
and  touring  scenes — for  animal  studies  and  por¬ 
traiture,  indoors  or  out,  your  safest,  surest  lens 
selection  this  season  is  a  Bausch  &  Lomb  Tessar. 

Write  for  suggestive  booklet,  “ What  Lens 
Shall  I  Buy?’’ ,  and  latest  reduced  price  list 

Bausch  &  jpmb  Optical 

634  St.  Paul  Street,  Rochester,  N.  Y. 

New  York  Chicago  Washington  San  Francisco 

Leading  American  Makers  of  Photographic  Lenses,  Microscopes, 
Projection  Apparatus  ( Baloplicons ),  Ophthalmic  Lenses  and  Instru¬ 
ments,  Photomicrographic  Apparatus,  Range  Finders  and  Gun  Sights 
for  Army  and  Navy,  Searchlight  Reflectors,  Stereo-Prism  Binoculars, 
Magnifiers  and  other  High-grade  Optical  Products. 
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EASTMAN  PORTRAIT 
DIFFUSION  DISKS 

Your  favorite  lens  becomes  a  soft  focus  lens, 
when  the  Eastman  Portrait  Diffusion  Disk  is 
placed  in  front  of  it.  There  is  no  increase  whatever 
in  exposure — no  change  whatever  in  your  method 
of  working — no  uncertainty  as  to  the  amount  or 
the  quality  of  diffusion.  Focus  sharp,  place  the 
Diffusion  Disk  over  the  lens  and  expose  in  the 
usual  way. 

Eastman  Portrait  Diffusion  Disks  are  furnished 
in  two  sizes,  No.  i,  3^  inches  in  diameter  and 
No.  2,  4  V2  inches  in  diameter.  And  each  size  is 
furnished  in  two  types,  A  for  a  small  amount  of 
diffusion  and  B  for  medium  diffusion. 

The  Price 


No.  1,  A  or  No.  1,  B  Disk . $ 6.00 

No.  2,  A  or  No.  2,  B  Disk .  7.50 


Adjustable  Disk  Holders  are  made  in  two  sizes 
to  hold  the  two  sizes  of  Disks  listed  above. 

The  Price 

No.  1  Eastman  Adjustable,  Diffusion 
Disk  Holder  for  3  to  4N  inch  lens 

barrels . $4.00 

No.  2  Eastman  Adjustable,  Diffusion 
Disk  Holder  for  4^  to  inch  lens 
barrels .  5.00 

EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y. 
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The  Special  Kodaks 


nience  practical  in  a 
pocket  camera  is  incor¬ 
porated  in  the  Special 
Kodaks,  the  feature  that 
immediately  stamps 
them  as  cameras  of  a 
superior  sort  is  their  lens 
and  shutter  equipment. 


The  Lens:  The  Kodak  Anastigmat  lens  f.6.3  is 
Eastman-made  from  formula  to  finish.  It  has  the 
speed  that  you  want  sometimes,  and  the  qualities  ol 
flatness  of  field  and  definition  (sharpness)  that  you 
want  always.  The  Kodak  Anastigmat  /.6-3  is  the 
lens  for  better  pictures. 

The  Shutter:  A  full-jeweled  watch  is  accurate  to  the 
second.  The  Kodamatic  shutter,  Eastman-made 
throughout,  is  accurate  to  1  /200  of  a  second.  With 
automatic  exposures  as  fast  as  1  /200  of  a  second  and 
intermediate  speeds  down  to  second  as  well  as 
time  and  “bulb”  action,  any  amateur  is  equipped  for 
any  picture  in  the  hand  camera  field. 


See  the  Special  Kodaks  at  your  dealer’s 


EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y.,  The  Kodak  City 
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Work  your  shutters  so  fast  that  the 
subject  can’t  move  —  short  expo¬ 
sures  are  no  longer  underexposures. 
Super-Speed  Film  is  all  that  the 
name  implies  —  has  greater  speed 
than  any  other  film  or  plate  you 
have  ever  used. 


EASTMAN 

PORTRAIT 

FILM 


EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y. 


All  Dealers' 


Kindly  mention  The  Photo-Miniature 


Kodak 

Projection 

Printer 

Takes  negatives  J  x 
5 yz,  4  x  5  or  smaller. 
Makes  prints  up  to 
2f  x  J2  inches. 


Enlarging  is  revolutionized  and  changed  into  a 
simple  printing  process— projection  printing — by  the 
Kodak  Projection  Printer. 

The  mechanical  accuracy  of  the  automatic  focusing 
mechanism  keeps  the  image  in  exact  focus.  As  you 
move  the  camera  up  or  down  the  image  expands  or 
contracts  to  the  size  desired  but  it  always  remains 
hair-sharp — that  is  the  entirely  new  idea  ot  making 
large  prints  embodied  in  the  Kodak  Projection 
Printer,  and  the  process  is  as  simple  and  rapid  as 
contact  printing. 

The  equipment  of  the  Kodak  Projection  Printer 
includes  the  Kodak  Projection  Anastigmat  Lens 
f. 6.3  and  100  Watt  Stereopticon  Mazda  Lamp. 

Send  for  booklet  “  Printing  with  the  Kodak  Projection  Printer ” 

EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y.,  The  Kodak  City 
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Put  contact  quality  in  your  large  projected 
prints — make  them  on  the  paper  that  is  made 
specially  for  better  portrait  prints;  the  paper 
that  has  the  speed,  the  quality,  the  pleasing 
tone  and  texture. 

EASTMAN 

PORTRAIT 

BROMIDE 

D  White  Rough  Matte  E  Buff  Rough  Matte 
D  White  Rough  Lustre  E  Buff  Rough  Lustre 

Rich  carbon-brown  tones  are  produced  by 
the  re-development  process.  Prices  are  the 
same  as  for  D.  W.  Artura  Iris. 


EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y. 

All  Dealers’ 
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QUALITY  ACCURACY  DURABILITY 

Consistency  in  the  maintenance  of  high 
standards  of  accuracy  and  quality,  are  two  of  the 
basic  operative  principles  of  this  complete  plant, 
equipped  with  modern  machinery,  operated  by 
skilled  mechanics,  and  devoted  exclusively  to  the 
manufacture  of  Ernemann  Photograph  c  Equip¬ 
ment. 

Included  in  the  Ernemann  line  of  De  Luxe 
Cameras  fitted  with  Carl  Zeiss,  Goerz,  Voight- 
lander  and  Ernemann  lenses,  are  the  following: 

Ernemann  Focal  Plane  Models  and  Heag 
Cameras,  Models  II  and  XI,  in  sizes  from  1-Hi 
yi'2%"  to  4x6",  completely  equipped  for  film 
packs  and.  plates. 

Ernemann  Bob  Cameras,  Models  I  and  II, 
in  sizes  from  l^ix2l4”  to  4x6",  completely 
equipped  for  roll  film  and  plates. 

Ernemann  Cameras  are  complete  outfits, 
including  ground-glass  focusing  back,  plate 
adapter,  film  pack  adapter,  three  plate  holders 
in  case,  cable  shutter  release,  and  plush  lined 
sole  leather  carrying  case  with  hand  and  shoulder 
strap,  lock  and  key. 

Interesting  illustrated  descriptive  catalogue  of 
the  Ernemann  line,  at  your  dealers  or  direct 
from : 

HERBERT  &  EIUESGEN  CO. 

1 8  East  42nd  St.,  New  York,  N.  Y 
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ERNEMANN 


FOCAL  PLANE  CAMERAS 

“The  Finest  Hand  Cameras  in  the  World,” 
are  fitted  with  the  famous  Carl  Zeiss,  Series  I, 
F :3.5  and  F :4.5  anastigmat  lenses,  identical  with 
the  lenses  used  on  motion  picture  cameras. 

From  the  camera  case  to  the  eye  with  the 
speed  and  convenience  of  a  field  glass — taking 
snap  shots  in  practically  any  light  where  photog¬ 
raphy  is  possible— stopping  motion  with  speeds 
up  to  1  /1000th  part  of  a  second,  is  possible  only 
with  these  remarkable  instruments. 

Exclusive  features — self-capping  focal  plane 
shutter  instantly  adjustable  to  36  speeds; 
patented  direct  view  finder,  giving  correct 
rendition  of  the  subject  as  the  eye  sees  it;  light 
in  weight,  compact  in  size,  finished  in  ebony 
lustre  with  polished  nickel  trimmings.  Furnished 
with  complete  equipment  for  both  film  packs 
and  plates. 

Described  in  detail  in  Ernemann  catalogue  of 
De  Luxe  Cameras,  gratis  at  your  dealer  or  direct 
from  the  Sole  American  Distributors. 

HERBERT  &  HUESGEN  CO. 

1 8  East  42nd  St.,  New  York,  N.  Y. 
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“You  make  the  prints,  Goldona  does  the  toning” 


GRIFFIN’S 

GOLDONA 

A  Self-Toning  Print-Out  Paper 
Giving  Prints  of  Superb  Quality 


Griffin’s  Goldona  has  been  the  favorite  printing  paper 
of  discriminating  European  photographers  for  over  15 
years.  Its  reputation  is  based  on  the  simplicity  of  its 
manipulation,  the  wide  range  of  tones  it  gives,  and  the 
ease  with  which  these  tones  can  be  controlled. 

Goldona  gives  prints  holding  all  the  details  of  the 
negative,  with  exquisite  tone  values  and  color  harmony, 
by  simply  toning  in  a  bath  of  hypo  and  water.  It  has  all 
the  advantages  of  collodion  paper  with  none  of  its  dis¬ 
advantages.  Goldona  does  not  blister,  curl,  frill,  crack 
or  bronze. 

“GOLDONA”  GREEN  LABEL  (GLOSSY)  is  coated  on  a  light 
mauve  stock  and  gives  warm  brown,  sepia  and  chocolate  color 
prints  of  wondrous  beauty.  Suitable  for  snap  shots  and  general 
amateur  work. 


“GOLDONA”  BROWN  LABEL  (MATTE)  is  coated  on  a 
natural  white  stock  with  a  decided  matt  surface.  It  gives  pleasing 
warm  brown  and  sepia  tones  of  collodion  papers.  Especially  pleasing 
for  Pictorial  Landscapes,  Genre  Studies  and  Artistic  Portraiture. 


PRICE  LIST:  “GOLDONA  Selftoning  Green  and  Brown  Label. 


Size  Price  Per  Dozen 

2KX3  'A" . $.20 

2}4x4  RP . 25 

3XX4X  . 30 

4  x  5  40 

3t<xsH„ . 4° 

4x6  50 


Size  Price  Per  Dozen 

5  x  1" . $.65 

6J4x8H . 1. 10 

8  x  10” . 1.60 

11  x  14" . 2.50 

Postal  Cards . 40 


All  leading  dealers  throughout  the  United  States  will  soon  stock 
“Goldona.”  Send  for  interesting  descriptive  circular. 

HERBERT  &  ITUESGEN  CO. 

Sole  American  Distributors 

18  East  42nd  St.,  New  York,  N.  Y. 
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Reduced  to  $7 .50 

Was  $10.00 

HYDE 

PHOTO  DISTANCE 
METER 

“The  Miniature  Range  Finder”  that  “Takes  the 
Guess  out  of  Photography.” 

Determines  exact  distance  for  you. 

No  more  blurred  or  fuzzy  pictures. 

Think  of  the  saving. 

Ask  Us  or  Your  Dealer  About  It 


Now  Ready 

ERNEMANN 
BOOK  OF 
DE  LUXE 
CAMERAS 


Ask  Us 

or  Your  Dealer 
for  Your  Copy 


HERBERT  &  HUESGEN  CO. 
1 8  East  42nd  St.,  New  York,  N.  Y. 
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Study  the  Optics  of  Photographic  Lenses 

and  the  information  you  acquire  about  the  different  types  of 
lenses  will  enable  you  to  select  your  optical  equipment  more 
intelligently,  help  you  to  produce  better  results  from  the 
lenses  you  buy  and  you  will  appreciate  more  fully  the  merits 
of  the  splendid  selection  we  offer  you  in  many  different  kinds 
of  lenses,  each  particularly  adapted  to  some  class  of  photo¬ 
graphic  work. 

The  reputation  of  an  optical  concern  is  an  indication  of  the 
quality  of  their  lenses — it  is  worth  while  to  inquire  how  long 
they  have  made  lenses,  or  if  they  do  make  the  lenses  adver¬ 
tised  as  their  own  product. 

W  e  have  been  doing  high  grade  optical  work  for  about  37 
years  and  our  lenses  have  earned  their  reputation  by  giving 
satisfaction  to  thousands  of  expert  photographers,  who  know 
from  experience  that  they  can  depend  upon  the  fulfillment  of 
all  claims  made  for  lenses  bearing  the  name — - 

Gundlach-Manhattan  Optical  Co. 

757  Clinton  Avenue,  South,  Rochester,  N.  Y. 
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Series  II  Turner-Reich  Anastigmat  F-6-8 

— a  convertible  lens  of  unsurpassed  optical  quality  and  covering 
power.  The  anastigmat  in  its  perfect  form. 

Gundlach  Anastigmat  F-6-3 

— a  lens  with  four  components  with  a  higher  correction  than  the 
usual  three  lens  construction  of  this  type  of  modern  priced  lenses. 

Hyperion  Diffusion  Portrait  Lens  F-4 

— producing  soft  definition  without  double  image  or  fuzziness. 
A  lens  of  this  type  which  has  both  the  artistic  quality  and  the 
optical  correction  of  a  good  lens. 

The  Pancratic  Telephoto  Lens 

— a  complete  lens  which  simplifies  the  fascinating  work  of 
taking  distant  subjects  and  a  very  useful  lens  for  photographing 
nearby  objects  which  are  difficult  to  reach  with  an  ordinary  lens. 

We  also  make  several  other  types  of  photographic  lenses,  Projec¬ 
tion  lenses,  Korona  cameras,  View,  Home  Portrait  and  Panoramic 
cameras. 

Turner-Reich  Prism  Binoculars 
Folding  Studio  Stands 

Gundlach-Manhattan  Optical  Co., 

757  Clinton  Ave.,  South  Rochester,  N.  Y. 
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/^ARE  ZEISS  PHOTOGRAPHIC  LENSES 
I  are  the  exclusive  product  o±  the  world  renowned 
Zeiss  works  at  Jena,  lamous  as  the  birthplace  of 
the  modern  anastigmat. 


Zeiss  standards  of  scientific  construction  and  optical 
accuracy  make  it  impossible  to  offer  Zeiss  objectives  at 
prices  competitive  with  photographic  lenses  of  unequal 
quality. 

If  supreme  photographic  excellence,  unequalled  defini¬ 
tion,  and  flatness  of  field,  with  maximum  illumination 
are  your  requirements,  your  next  lens  must  necessarily 
he  a  Carl  Zeiss. 


Harold  M.  Bennett 

U.  S.  AGENT 

153  West  23rd.  Street  New  York 
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The  Ideal  B  fitted  with 
the  DOMINAR  LENS,  // 4.5 

The  Dominar  is  a  new  lea  Anastigmat,  an  f  / 4 . 5  lens 
that  will  appeal  to  the  most  discriminating,  yet  mod¬ 
erate  in  price.  It  is  just  the  kind  of  a  lens  you  would 
expect  of  lea.  Most  of  the  lea  Cameras  can  now  be 
had  with  Dominar  lenses. 

Harold  M.  Bennett 

U.  S.  AGENT 

1  53  West  23rd  Street  New  York 

kindly  mention  The  Photo-Miniatuke 


Products 

can  be  obtained 
from  your  dealer. 
If  be  cannot 
supply,  write  us 
and  we  will  see 
that  you  get  them 


NOTE  :  The  New  Agfa  Handbook 
will  be  ready  shortly.  Send  now  for 
the  Illustrated  Catalogue  of  Agfa 
Products,  and  we  will  notify  you  when 
the  Handbook  is  ready  for  delivery 


SAGAMORE  CHEMICAL  CO. 

213-215  WATER  STREET,  NEW  YORK 

AMERICAN  SELLING  AGENTS 
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40EPZ 

Lenses 


Dagor  F:6.8 

This  is  a  universal  lens  for  professional  and 
amateur  photographers.  Its  corrections 
are  perfect,  the  illumination  uniform,  and 
the  definition  sharp  over  the  entire  plate. 
At  small  stops  it  covers  a  wide  angle  and 
the  single  element  furnishes  a  long  focus 
lens. 

Portrait 
Hypar  F:4. 5 

It  is  made  exclusively  for  portraiture. 
It  is  free  from  internal  reflections.  Thus 
portraits  may  be  taken  against  the  light. 
It  blends  the  outlines  and  tone  graduations 
of  the  masses  of  light  and  shade  so  as  to 
produce  exquisite  modeling  with  just 
enough  softness  of  definition  to  render 
artistic  effects.  It  cuts  an  angle  of  about 
45  degrees. 

Artar 
F:9  -F:12.5 

The  ideal  lens  for  color  process  halftone 
and  line  work.  The  result  of  a  long  series 
of  computations  and  an  intelligent  selec¬ 
tion  of  glasses,  the  Artar  is  perfectly 
corrected  for  spherical  aberration,  coma, 
astigmatism,  zonal  aberration  and  flare. 
It  produces  equal  size  negatives  in  color 
separation  work.  Supplied  in  barrel  with 
iris  diaphragm  and  supplementary  slot 
for  Waterhouse  stops  and  fitters. 


Dogmar 

F:4.5 

This  is  the  ultimate  high  speed  lens. 
Coma,  the  great  drawback  to  fast  lenses, 
is  eliminated,  as  is  also  flare.  Therefore, 
the  images  are  sparkling  in  their  brilliancy. 
For  portraits  and  small  groups  it  is 
excellent,  while  each  combination,  having 
a  different  focal  length,  may  be  used  with 
sma'l  stops  for  landscapes  and  outdoor 
portraiture. 

Kino  Hypar 
F:3.5 

The  extreme  speed  of  the  Kino  Hypar  has 
been  attained  without  sacrificing  sim¬ 
plicity  or  compactness.  It  affords  the 
most  microscopically  sharp  definition  over 
the  entire  standard  motion  picture  size. 
The  image  is  remarkable  for  its  brilliancy 
and  crispness.  It  is  perfectly  free  from 
flare  or  coma.  Made  in  four  different 
focal  lengths. 

Go  tar  F:8 

A  lens  of  moderate  speed  for  a  variety  of 
uses — copying,  enlarging,  half-tone  and 
line  work.  Crisp  definition  over  the  whole 
plate  is  the  great  feature  of  this  lens.  The 
field  is  very  flat  and  the  lens  is  free  from 
spherical  and  chromatic  aberration. 
Supplied  in  barrel  with  iris  diaphragm  or 
with  Waterhouse  barrel  and  stops. 


We  make  a  number  of  other  lenses.  Whatever  your 
need  you  cannot  go  wrong  with  a  Goerz  Lens 
Ask  your  dealer  about  them ,  or  write 

C.  P.  GOERZ  AMERICAN  OPTICAL  CO. 
317  F  East  34th  Street  New  York  City 


Kindly  mention  The  Photo-Miniature 


The  PERFECT  EXPOSURE  LIGHT 

must  be  uniform  and  unvarying,  convenient  to  use  and  under  ab¬ 
solute  control.  An  instantaneous  illumination  that  catches  your 
subject  in  natural  and  relaxed  pose  and  does  not  irritate  or  startle. 


VICTOR 

FLASH  POWDER 
STUDIO  FLASH 
CABINETS  and 
PORTABLE 
FLASH  BAGS 
SUPPLY 
SUCH  A 
LIGHT 

STUDIO 

FLASH  CABINET 


The  Victor  Studio  Flash  Cabinet  is  especially  designed  to  make 
portrait  work  100%  successful  and  profitable.  Adjustable  in  both 
height  and  angle  so  that  any  direction  of  light  may  be  had.  Fitted 
with  electric  lights  arranged  so  as  to  show  on  the  subject  the  same 

lighting  the  flash  produces,  as  well  as 
giving  proper  focusing  light.  Flash 
and  shutter  operate  together.  Cheaper 
to  install  and  operate  than  any  other 
exposure  light.  Maintenance  is  less 
and  results  are  better. 

Victor  portable  Flash  Bags  have  large 
fronts,  insuring  good  diffusion  and  soft 
lightings.  Will  fire  up  to  ^  oz.  of 
Victor  Flash  Powder  with  perfect  suc¬ 
cess.  Easily  handled,  cleaned  and  re¬ 
finished.  Can  be  loaded  and  reloaded 
without  escape  of  smoke.  Descriptive 
literature  gladly  furnished  on  request. 


JAS.  H.  SMITH  &  SONS  CO. 


portable  flash  bag  3535  Cottage  Grove  Ave.,  Chicago,  Ill. 
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The  Lens  Book  of  the  Year 

New  Wollensak  lens  and  shutter 
catalog  sent  free  on  request 

Here  is  the  catalog  you  have  been  waiting  for — 
a  catalog  describing  the  complete  line  of  Wollen¬ 
sak  quality  photographic  lenses  and  shutters. 

We  offer  this  new  booklet  to  our  photographic 
friends  with  a  feeling  of  pride,  for  we  consider  it 
mighty  attractive,  with  its  beautiful  illustrations, 
interesting  lens  descriptions  and  the  valuable 
technical  data  it  offers. 

You  will  find  all  your  old  “lens-friends”  there, 
and  many  new  ones.  The  popular  Verito  Soft 
Focus  lens,  the  versatile  Velostigmat  anastigmat, 
the  speedy  Vitax fy. 8  and  all  the  others  are  fully 
described  and  illustrated. 

Your  copy  is  awaiting  you  and  will  be  sent  on 
request  without  obligation. 

Wollensak  Optical  Co. 

Makers  of  distinctive  lenses  that  make  distinctiveness 

Rochester,  N.  Y.,  U.  S.  A. 
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—  Tennant  and  Ward’s  List — 

Wall’s  Dictionary  of  Photography 

Tenth  Edition,  1920.  Revised  to  date  and  largely  rewritten  by  F.  J 
Mortimer.  700  pages;  2, 000  references.  Cloth:  postpaid  $5. 

The  Photographic  Researches 
of  Ferd.  Hurter  and  Yero  C.  Driffield 

A  Memorial  Volume,  edited  by  W.  B.  Ferguson  and  republishing  all  their 
original  papers  with  a  Bibliography  of  Later  Work.  374  pages.  Ulus.  Cloth  $9. 

Photograms  of  the  Year  1921 

An  International  Illustrated  Review  of  the  World’s  Progress  in  Pictorial 
Photography.  Reports  of  the  Great  Exhibitions,  a  Critique  and  86  Plates. 
Stiff  paper  covers  $2.50.  Cloth,  $3.50  postpaid. 

Penrose’s  Annual  1922 

The  Process  Year  Book  and  Review  of  Graphic  Arts.  Volume  24.  Edited 
by  W.  Gamble.  With  88  plates  in  color,  gravure  and  other  methods. 
Postpaid  $4. 

Practical  Photo-Micrography 

The  Principles  and  Methods  Plainly  Explained  for  Beginners.  A  common- 
sense  book.  By  Geo.  West.  160  pages;  with  8  plates,  table,  etc.  Postpaid  $2.50. 

Bromoil,  Bromoil  Transfer  and  Oil  Prints 

By  James  A.  Sinclair,  Fred  Judge  and  other  experts.  Practical  Working 
Methods.  Illustrated.  Postpaid  $1. 

Photographing  Flowers  and  Trees 

With  an  essay  on  “The  Decorative  Use  of  Natural  Forms.”  By  J.  Horace 
McFarland.  93  pages;  35  illustrations.  50  cents. 

The  Photo-Miniature  Series 

Monographs  on  Photography.  Edited  by  John  A.  Tennant.  See  special 
list  for  titles.  Per  copy  40  cents.  Per  year  $4. 

The  Art  of  Retouching  Negatives  and 
Finishing  and  Coloring  Photographs 

Johnson’s  standard  handbook.  Rewritten  and  enlarged  by  Bruce  and 
Braithwaite.  Tenth  edition  1920.  Price  $2.50. 

Photography  Made  Easy 

By  R.  Child  Bayley.  The  best  first  book  for  beginners.  Simple;  practical. 
261  pages.  Stiff  paper  covers.  $1.50. 

IV e  can  supply  any  book  on  photography 

— at  the  publisher s  price.  Send  for  list. 

TENNANT  AND  WARD,  PUBLISHERS 
103  PARK  AVENUE,  NEW  YORK 
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Graf  Super  Lenses 


Photograph  by  John  Wallace  Gillies 

GRAF  VARIABLE 

The  Ultimate  Lens  for  Pictorial  and  Studio  Use.  F  /  3.8-F  /  4.5.  Soft  focus  lens 
and  anastigmat  in  one.  Diffusion  adjustable;  does  not  depend  on  diaphragm. 
Soft  or  sharp  at  full  opening.  No  halo.  Ideal  for  reflecting  cameras.  Covers 
every  requirement  in  portraiture. 

GRAF  SUPER  ANASTIGMAT 

F/4.5  F/6.3  F/7.7 

Anastigmats  of  the  highest  precision  and  efficiency.  Fully  corrected  and  equal 
or  better  in  test  than  any  other. 

Descriptive  Literature  on  Request 

New  York  Office  Chicago  Office 

JOHN  WALLACE  GILLIES  EUGENE  HUTCHINSON 

80  West  40th  Street  410  South  Michigan  Boulevard 

GRAF  OPTICAL  CO.  SOUTH  BEND,  IND. 


There  is  only  one 
way  to  buy  a  lens . 
Get  one  and  try  it 
out.  If  it  beats  all 
the  others }  keep  it 
as  the  best.  If  you 
do  that ,  you  will 
buy  a  Graf  lens. 
W e  send  on  15  days 
trial — money  back 
if  lens  does  not  suit 
you. 
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An  Unusually  Interesting  Book 
on  the  Art  Side  of  Photography 

Pictorial  Landscape 
Photography 

By  the 

Photo  Pictorialists  of  Buffalo 

A  series  of  illustrated  papers  by  members  of  this  famous 
group,  giving  their  theory  of  landscape  photography, 
their  methods  of  work  in  the  field  and  technical  equip¬ 
ment;  the  production  of  negatives,  prints  and  enlarge¬ 
ments — with  formulas.  Reprinted,  with  changes,  from 
“American  Photography,”  with  two  new  chapters  on 
gum  printing. 

The  Titles  of  the  Chapters  Follow: 

1.  Pictorial  Landscape  Photography;  Its  Nature  and 
Scope.  2.  Some  Notes  on  Equipment;  Size;  On  Lenses; 
The  Camera;  A  Useful  Accessory.  3.  On  Field  Tactics; 
Where  and  When;  On  the  Spot;  On  Technique.  4.  The 
Negative  and  Its  Enlargement.  5.  Modification  of  the 
Negative.  6.  Carbon  and  Other  Printing  Processes.  7. 
Carbon  Printing;  Preparation  of  the  Transfer  Paper; 
Sensitizing  the  Tissue;  Printing;  Development.  8.  The 
Presentation  of  the  Print.  Appendix  A.  The  Color  of  the 
Print.  Appendix  B.  The  Advantages  of  Small  Groups  of 
Workers.  Appendix  C.  Multiple  Gum  Printing,  by  Paul 
Lewis  Anderson.  Appendix  D.  Gum-Bromide  Printing, 
by  William  S.  Davis. 

252  pages;  53  plates; 
bound  in  red  cloth,  $3.50 

Sent  postfree  on  receipt  of  the  price,  by 

Tennant  and  Ward 
103  Park  Avenue,  New  York 
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DALLMEYER  LENSES 


PENT  AC  /  /  2'9 

The  largest  aperture  anastigmat. 
Speed;  flat  field;  critical  definition. 


SERRAC  /  /  4*5 

The  fastest  f/4.5  anastigmat.  For 
miniature,  reflex  and  hand  cameras. 


STIGMATIC  //  6 

Universal  lens;  choice  of  3  focal  lengths. 
Perfectly  corrected  for  coma,  3-color 
work,  etc. 


PERFAC  //  6*3 

The  ideal  anastigmat  for  single-exten¬ 
sion  hand  cameras.  Gives  splendid 
definition. 


NEW  LARGE  ADON  //  4*5 


Fixed-focus  telephoto  lens  for  snap  shots.  Double  size  image  with  normal  camera 
extension. 


DALLON  ANASTIGMAT  TELEPHOTO 


Fixed-focus  telephoto  lens  for  folding  plate  cameras,  f  /5-6,  f/6.5,  f/6.8  and  f/7.7 
— Four  Series. 


ADON  GRAND  AC  //  10 

Variable-focus  telephoto  lens;  2,  3,  4,  10  Variable-focus  telephoto,  with  large 
magnifications.  aperture. 


PATENT  PORTRAIT  LENSES 

World  famous  studio  lenses;  3  series:  f  I3,  f  / 4  and  f  16 


DALLMEYER-BERGHEIM  SOFT  FOCUS  LENS 

For  artistic  portraiture  and  pictorial  reflex  work. 

PROCESS  LENSES 

Series  VIII  for  Color  Work.  Series  IX  for  black  and  white  work. 


Ask  your  dealer  for  the  1922  Dallmeyer  Catalogue,  describing  the  above,  with 
beautiful  illustrations.  Dallmeyer  Lenses  can  be  obtained  through  your  dealer. 


CHURCH  END  WORKS.  HIGH  ROAD, 

\\1LL1\SDKN.  'G#  LONDON  N.VUO. 
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Out-of-Print  Numbers  of 

The  Photo-Miniature 

There  is  a  persistent  demand  for  many  of  the 
one  hundred  and  eighty-seven  issues  of  The 
Photo-Miniature  series. 

90  per  cent  of  these  are  out-of-print  and  more  or 
less  difficult  to  find. 

We  h  ave  gathered  together,  from  the  four  corners 
of  the  world,  a  stock  of  clean,  second-hand  copies 
of  these  out-of-print  numbers — not  of  all,  but 
such  as  we  could  obtain. 

These — while  they  last — are  offered 

at  50  cents  per  copy  post  free 

No  list  of  titles  exists.  Send  your  orders,  giving 
Numbers  and  Titles  of  issues  desired,  with  remit¬ 
tance,  and  we  will  refund  for  all  copies  not  sup¬ 
plied.  Do  not  order  Nos.  26,  27,  56,  121,  136,137, 
140,  156,  as  we  cannot  supply  these  issues. 

The  stock  is  limited  and  early 
application  is  urged 

TENNANT  AND  WARD,  PUBLISHERS 
103  PARK  AVENUE,  NEW  YORK,  U.  S.  A. 


BOOKS 

Woodbury’s 

Photographic 

Amusements 

9th  edition.  126  pages. 
Illustrated  $1.50 

Wall’s 

Practical 

Color 

Photography 
Latest.  Most  Complete 
All  Methods.  $3 

Wishka : 
Chemistry  of 
Development 
2nd  edition.  99  pp. 
Formulas.  $1.25 

Rose: 

Commercial 
Photographer 
Best  book  on  subject 
148  pp.  85  illust. 
Postpaid  $4.15 

Penrose’s 

Process 

Annual 

1922 

For  process  workers, 
illustrators,  etc.  Richly 
illustrated 
Postpaid  $4 

Lubschez : 

Story  of  the 
Motion  Picture 
64  pp.  Illustrated 
$1.00 

Pilsworth : 

Process 
Engraving 
All  Methods.  Illust. 
Postpaid  $2. 

Sent  on  receipt  of  price 
TENNANT  8s  WARD 
103  ParkAve.,NewYork 


/ -  V 

Reduced  Prices  on 

Cooke  Lenses 


The  Unique  Cooke 
Construction 

We  take  pleasure  in  announcing  a  reduction 
in  the  prices  of  Cooke  Lenses.  The  new  prices 
not  only  include  the  war  tax  recently  placed 
on  Lenses  by  the  government,  but  also  show  a 
material  reduction  below  the  prices  previously 
announced. 

Cooke  Lenses,  because  of  their  unique 
construction,  occupy  a  distinguished  position  in 
the  Anastigmat  field.  They  consist  of  three 
uncemented  elements  which  permits  the  manu¬ 
facturer  to  secure  the  highest  optical  correction 
in  their  assembly.  The  absence  of  cement  ren¬ 
ders  them  highly  efficient  in  light  transmitting 
power  and  in  the  keenness  of  definition  which 
they  are  capable  of  rendering. 

Send  for  revised  price  list.  Cooke  Lenses  are 
sold  by  the  leading  photo  supply  dealers 
throughout  the  country. 


BURKE  &  JAMES,  Inc. 

Sole  Wholesale  Distributors 

CHICAGO  NEW  YORK 
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The  basis  ot  a  good  photograph 
must  always  be  a  good  negative 

HAMMER  PLATES 

are  noted  the  world  over  for  speed,  quality  and  reli¬ 
ability.  They  cannot  be  surpassed.  Special  brands  for 
special  needs. 

Hammer’s  Special  Extra-Fast  (red  label)  and  Extra-Fast  (blue  label)  Plates 
for  field  and  studio  work,  and  Hammer’s  Extra-Fast  Orthochromatic  and 
D.  C.  Orthochromatic  Plates  for  color-values. 

\ - 

\|  REG. TRADE  MARK 

u 

HAMMER  DRY-PLATE  COMPANY 

Ohio  Avenue  and  Miami  Street,  ST.  LOUIS,  MISSOURI 


PHOTO-ENGRAVERS' 

MACHINERY 

JOHN  ROYLE  &  SONS 
PATERSON,  N.  J. 


SMASHING  REDUCTIONS 

Send  for  Bargain  List  J\[o.  25 

NEW  YORK  CAMERA  EXCHANGE 
1 14  Fulton  Street,  New  York 
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ASK  YOUR  DEALER  OR  WRITE  US  ABOUT  THE 

$50  PRIZE  COMPETITION 

JOHN  G.  MARSHALL 

1756  Atlantic  Avenue,  Brooklyn,  N.  Y. 


The  only  practical  method  available  today 
for  obtaining 

PHOTOGRAPHS  IN  COLORS 

faithfully  reproducing  any  subject  in  all  its 
beauty  of  color  is  the  use  of 

LUMIERE 

AUTOCHROMES 

Simple  in  Use  Certain  in  Result 

Send  today  for  the  Autochrome  Handbook  giving  Formulas  and 
Full  Working  Methods.  FREE  ON  REQUEST 

GRIFFIN  PLATE  DEVELOPING  TANKS 

Plates  are  put  in  in  the  darkroom,  or  in  a  changing  bag,  and  all  other  opera¬ 
tions  are  carried  out  in  the  light. 

R.  J.  FITZSIMONS 

U.  S.  Agent  75  Fifth  Avenue,  New  York 


Kindly  mention  The  Photo-Miniature 


The  Simplest  and  Most  Practical  Course  of  Instruction  in  Retouching, 
Finishing  and  Coloring  Methods.  90  pages,  with  16  plates;  6x9  in., 
postfree,  $2.50 

The  Art  of  Retouching  Negatives  and 
Finishing  and  Coloring  Photographs 

By  ROBERT  JOHNSON 

Tenth  Edition.  Completely  Rewritten,  Enlarged  and 
Profusely  Illustrated  by  T.  S.  Bruce  and  A.  Braithwaite 

Parti.  Negative  Retouching. 

Material  for  Negative  Retouching.  Position  of  Desk.  Sharpening  Pencils. 
Applying  Medium,  etc.  Knife  and  “Negatake”  Work.  Position  at  desk.  Cor¬ 
rect  Holding  of  Pencil.  Best  Touch  for  Beginners.  What  to.  Aim  At.  Varnish¬ 
ing.  Double-Working.  Modelling.  General  Remarks  on  Modelling.  Hair 
and  Dress.  Foliage  and  Grass,  Snow,  Clouds  and  Water,  Animals,  Spotting, 
Stumping,  Blocking  Out,  etc. 

Part  II.  Finishing  and  Coloring  Enlargements. 

Working-up  Enlargements  in  Monochrome.  Powder  Work.  Cloudy  Back¬ 
grounds.  Vignetting.  Brush  Work.  Treating  the  Hair,  Eyes,  etc.  Small 
Work.  Sketch  Portraits.  Using  the  Aerograph.  B.  &  W.  Work.  Working  in 
Water-Colors.  Finishing  in  Oil-Colors,  etc. 

Tennant  and  Ward,  103  Park  Avenue,  New  York 


ALDIS 

BARNET 

ANASTIGMAT 

BROMIDE 

F:3  lenses  F:3 

PAPERS 

Indisputably 
the  Best 

A  New  Formula  assuring 
splendid  definition  or  wonder¬ 
ful  softness  at  will,  with  com¬ 
plete  absence  of  ghost  or  Hare. 

for  enlar genients 
of  quality 

Made  in  Several  Grades 
Cream,  Crayon,  Rough 
is  especially  recommended  for 
BROMOiLSand  Pictorial  Work, 
both  Portraits  and  Landscapes 

Booklet  on  Request 

Circular  on  Request 

AMERICAN  AGENT 

AMERICAN  AGENT 

J.  L.  LEWIS 

J.  L.  LEWIS 

522  SIXTH  AVE.,  NEW  YORK 

522  SIXTH  AVE.,  NEW  YORK 
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G.  GENNERT 


offers  you  in  the  Mentor  Folding 
Reflex  Camera,  the  camera  you 
have  long  desired. 

You  obtain  a  Reflex  Camera 
that  folds  into  a  compact,  easily 
carried  outfit. 

There  is  smoothness  of  operation 
and  perfection  of  mechanical  detail 
in  the  Mentor  that  comes  only  from 
painstaking  care  and  the  love  of 
manufacturing  for  you  the  best  that 
can  be  produced. 


MENTOR  Folding  Reflex  Camera 
Speed— 1-10— 1000-200 

No  jar  when  setting  off  shutter  f^.6  Carl  Zeiss 
Jena  lens.  Standard  screw  focusing  mount. 
Made  in  all  sizes,  covered  in  genuine  leather. 
Smooth  running  curtain  shutter  up  to  1-2000  of 
a  second. 


G.  GENNERT 

SOLE  DISTRIBUTOR 


If  your  dealer  has  not  got  the  MENTOR 
CAMERA  write  for  full  information  and 
booklet,  giving  his  name. 


NEW  YORK  CHICAGO 

24-6  E.  13th  St.  139-41  N.  Wabash  Ave. 
LOS  ANGELES  SEA  TTLE 

206-8  Spring  St.  2102  First  Ave. 


PHOTOGRAPHIC  AMUSEMENTS 

By  WALTER  E.  WOODBURY 

9th  Edition.  Full  of  interesting  and  curious  information 
not  to  be  found  elsewhere 

The  Mirror  and  the  Camera — Statuette  Portraits — Magic  Photo¬ 
graphs — Spirit  Photography — Leaf  Prints — Photographs  on  Silk — 
Photographing  a  Catastrophe — Silhouettes — How  to  Make  a 
Photograph  inside  a  Bottle — Photographing  the  Invisible — The 
Disappearing  Photograph — Freak  Pictures — Sympathetic  Photo¬ 
graphs — Dry  Plates  that  will  Develop  with  Water — Caricature 
Photographs — Luminous  Photographs — Distorted  Images — Photo¬ 
graphs  Without  Light — Electric  Photographs — Magic  Vignettes — 
A  Simple  Method  of  Enlarging — Moonlight  Effects — Photographing 
Snow  and  Ice  Crystals — Photographing  Ink  Crystals — Pinhole 
Photography — Freak  Pictures  by  Successive  Exposures — Conical 
Portraits — Making  Direct  Positives  in  the  Camera — Instantaneous 
Photography — Artificial  Mirages  by  Photography — Photo-Chromo¬ 
scope — Composite  Photography — Photographing  Fireworks — Dou¬ 
bles — Double  Exposures — Comical  Portraits — The  Two-headed 
Man — Duplicators  and  Triplicators — Pictures  with  Eyes  which 
Open  and  Close — Photographic  Bookplates — Photographs  on 
Apples  and  Eggs,  Etc. 

128  pages,  114  illustrations,  size  6\  x  9$.  Bound  in  red  cloth.  Price  Si. 50 
Send  your  orders  direct  to 

TENNANT  &  WARD,  103  PARK  AYE.,  NEW  YORK 
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PLATINOTYPE 

[Pure  Platinum] 

PALLADIOTYPE 

[Pure  Palladium] 

SATISTA 

[Platinum  and  Silver] 

The  papers  de  luxe  Send  for  latest  lists 

WILLIS  &  CLEMENTS,  1814  Chestnut  St.,  Philadelphia,  Pa. 


O.  D.  D.  What  is  it? 

The  Freeman  Optical  Divergence 
Determiner 

for  hand  cameras.  A  scientific  precision  device  which  adds  to  the  hand  camera 
all  the  distinctive  advantages  of  the  professional  camera  with  ground  glass 
focusing  screen,  viz:  you  get  the  full  value  of  your  lens  as  to  the  amount  of 
subject  included  in  the  view,  correct  linear  perspectives  and  perfect  control 
of  the  spacing — foreground,  middle,  distance  and  sky,  thus  ensuring  success 
in  your  picture  making.  Simple  in  use,  effective  in  results,  with  less  outlay 
—  avoids  waste. 

Price  S6.  Serul  for  descriptive  leaflet  to 

A.  FREEMAN  PICTORIAL  PHOTO  AND  MEG.  CO. 

Photo  M.  COLORADO  SPRINGS,  COLO. 


GLYPHOSCOPE  — Richard 

Stereo  Photography  at  Small  Cost 

LATEST  MODEL  $15.00 

Possesses  the  fundamental  qualities  of  the 
famous  Richard  Verascope 

Write  for  information  about  any  stereo  apparatus 

R.  J.  FITZSIMONS 

U.  S.  Agent  77  Fifth  Avenue,  New  York 
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Reduction  in  Prices 

VOIGTLANDER 


Heliar  and  Collinear 
Lenses  and  Cameras 

World  famous  for  Quality  and  Efficiency 

Price  List  on  Request 

Berger  Company,  1704  Market  St.,  Philadelphia,  Pa. 
The  Best  First  Boo\for  Amateurs 


PHOTOGRAPHY 
MADE  EASY 


AS  EASY  AS  A  B  C 

By  R.  Child  Bayley 

Covers  all  branches  of  everyday  photography  with  practical  in- 
formation  in  simple  language.  Explains  in  detail,  working  methods, 
formulas.  A  mine  of  helpful  instruction. 


261  closely  printed  pages.  Paper  covers,  $1.50 


AT  YOUR  DEALERS  or 


TENNANT  AND  WARD 
103  Park  Ave.,  New  York 


Chemically  Pure,  Non-Linting,  Durable,  Economical 

FOR  EVERY  PHOTOGRAPHIC  PURPOSE 

THOTO  PINiSH  WRIE 


BLOTTER  IS  THE  BEST  IN  THE  WORLD 

INSIST  ON  “PHOTO  FINISH  WORLD.”  YOUR  DEALER  HAS  IT 
Write  Us  For  Working  Sample 

THE  ALBEMARLE  PAPER  MFG.  CO.,  RICHMOND,  VA.,  U.  S.  A. 


I 
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Our  Booklet  of  Soft  Focus  Lenses, 

\\  ritten  and  illustrated  by  five  famous  pictorialists 
will  be  sent  you  free  on  request.  It  describes  the 

SMITH  “SYNTHETIC” 

and  other  SOFT  FOCUS  LENSES 
also  the  new  WOLFE  “ARTISTIC” 

which  converts  the  lens  on  your  camera  into  a  soft  focus  lens  at  will — 
without  any  change  of  focus  scale,  etc. 

PINKHAM  &  SMITH  COMPANY 

Two  Stores  i£Tt  Boston,  Mass. 


IMPORTED  CONDENSERS 
All  diameters  and  focal  lengths 


Imported  French 

PHOTOGRAPHIC 

CONDENSERS 

for  Enlarging, 
and  Reducing 

SPECIAL  OFFER 

4  in.  diameter  mounted  in  metal,  per  pair  $2.75 
4^  in.  “  “  “  “  3.00 

7  “  “  “  “  “  10.00 

8  “  “  “  “  “  15.00 

i2  “  “  “  “  “  37.50 

J.  H.  B.  Donaldson  Enterprises 

Dept.  E,  1591-1597  Broadway,  New  York  City 


Our  Monthly  Lists  of 


Camera  and  Lens  Bargains 

Will  Save  You  Money 

Free  on  Request.  Tell  Us  Your  Wants 


EVERYTHING  PHOTOGRAPHIC 

CEORGE  MURPHY  INC.,  57  East  9th  Street,  NEW  YORK 
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SPECIAL 

BARGAINS 

I  have  some  ex¬ 
ceptional  bar¬ 
gains  in  second¬ 
hand  lenses  and 
cameras.  Many 
of  them  are  as 
good  as  new.  I 
guarantee  all  of 
them.  If  you  are 
looking  for  any 
special  apparatus 
in  the  line  of 
Kodaks  or  large 
cameras,  write  to 
me  and  see  what 
I  may  be  able  to 
do  for  you. 

Miles  Greenwood 
84  Cottage  Street 
Melrose  76,  Mass. 

Work  from  my  shop 
is  a  standard  of 
excellence 


Establish  Yourself  as  a 

Photography 
Expert 

You  can  become  an  Expert 
quickly,  during  your  spare 
time.  Save  the  high  cost  of  residence 
school  instruction  and  secure  practical 
training  under  a  successful  and  leading 
photographer. 

Make  50*00  a  Week 

_ If  you  like  to  take 

L1.I.C  oLUC  pictures  you  can 
succeed.  No  experience  necessary.  I’ll  show  you 
how  to  start  in  business  for  yourself — command  a 
large  salary — enjoy  an  income  on  the  side. 

Send  for  My  Unusual  Offer 

It’s  only  temporary.  I  reserve  the  right 
to  withdraw  it  at  any  time.  You  must 
write  at  once.  A  postal  will  do. 

H.  R.  VANT,  Director 

INTERNATIONAL  STUDIOS,  INC. 

Dept.  375B,  3601  Michigan  Ave.,  Chicago,  U.  S.  A. 


WE  WANT  FATHER  AND  SON  PICTURES 
WE  PAY  $1  TO  $2  EACH  FOR  ACCEPTABLE  PICTURES 
OF  FATHERS  AND  SONS  DOING  THINGS  TOGETHER 

Fishing — gardening — making  Home  Repairs — tinkering  the  car — or  just  living  together. 
Boys  io  to  15  preferred 

Send  glossy  prints  to  the  Father  and  Son  League 
415  Denham  Building,  Denver,  Colo. 

Unavailable  prints  promptly  returned 


SPL  combines  the  following  desirable  features: 

Ample  focal  length  for  pictorial  effects  and  perspective;  together  with  a  wide  aperture 
(speed)  and  light  weieht.  Long  velvet-lined  barrel — avoiding  flare  and  reflections.  Special 
center  thread  type  to  fit  Graflex  and  hand  cameras. 

Made  in  quartz  or  glass.  Standardized  in  four  sizes. 

THE  STRUSS  PICTORIAL  LENS 

Manufactured  by  Fredk.  W.  Keasbey,  Morristown,  N.  J. 

DUNN  “The  Lens  Man,”  Sole  Distributor,  22  E.  30th  St.,  New  York 
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A  Boon  to  Pictorialists 
A  Revelation  to  the 

SUCCESS  or  FAILURE 

with  your  camera  is  PLAINLY 
VISIBLE  thru 

SCHEIBE’S 

MONOTONE 

FILTER 

which  shows  you  what  you  will 
get  before  clicking  the  shutter 

Motion  picture  cameramen  are 
enthusiastic  about  it 

Price  $3 

At  your  dealers  or  from 

GEORGE  H.  SCHEIBE 

Photo  Filter  Specialist 

701  NORTH  BELMONT  AVE. 
LOS  ANGELES,  CAL. 


Everything  worth  while  has  its  imita¬ 
tors  and  competitors .  But  no  one  has 
yet  produced  an  air  brush  to  equal  the 

WALKUP  AIR  BRUSH 

for  obtaining  the  artistic  effects  and  fine  detail  work 
required  by  the  photographer.  That’s  why  experts  who 
have  used  it  over  20  years  still  prefer  and  use  the 
Walkup  Air  Brush.  Made  at  Rockford,  Illinois,  under 
the  supervision  of  the  original  inventor  and  patentee, 
Liberty  Walkup.  Send  for  unsolicited  testimonials  of  users. 

Buy  the  right  air  brush 

AIR  BRUSH  MFG.  CO.,  Rockford,  Ill. 


The  Photo-Miniature  :  No.  184 

SOFT-FOCUS 
EFFECTS  IN 
Photography 

A  plain  statement  of  the  com¬ 
mon  sense  of  the  matter;  with 
an  account  of  all  the  soft-focus 
lenses,  disks,  screens  and  other 
diffusion  devices;  instructions 
in  their  use,  with  illustrations, 
and  a  few  notes  from  the  ex¬ 
perience  of  prominent  photog¬ 
raphers  who  use  them. 

Price  40  cents 
At  Your  Dealers 
TENNANT  AND  WARD 

Publishers 

103  Park  Avenue  New  York 


Kindly  mention  The  Photo-Miniature 


SUPREME 


'  '  N 


QUALITY 


For  20  years  these  albums 
have  been  made  uniformly 
good.  If  your  dealer  does 
not  carry  the  full  line, 
write  for  price  list.  The 
extensive  variety  shown 
will  interest  you. 

THE  HOUSH  COMPANY,  Makers 

7-17  E.  Concord  St.,  Boston,  Mass. 


The  Photo-Miniature:  No.  168 

How  to 
Develop  the 
Negative 

A  practical  guide 
to  all  the  methods 
approved  in  prac¬ 
tice,  explaining 
their  advantages 
and  giving  working 
instructions  cover¬ 
ing  their  use — with 
formulas. 

THE  PRINCIPLES 
OF  DEVELOPMENT 

THE  CLOSED  TAN  K  M  ETHOD 

THE  OPEN  TANK  METHOD 
WITH  CORE  S  RACKS 
DESCRIBED  IN  DETAIL 

THE  FACTORIAL  SYSTEM 

WALLACE  TIME  AND 
TEMPERATURE  METHODS 

DEVELOPING  UNKNOWN 
EXPOSURES 

DEVELOPMENT  AT 
HIGH  TEMPERATURES 

COMPARISON  OF  VARIOUS 
DEVELOPERS  FOR 
CAPACITY 

INSTANTANEOUS 

DEVELOPMENT 

Price  40  cents  postfree 

TENNANT  AND  WARD 

103  PARK  AVE.,  NEW  YORK 


BROMOIL 

PAPER 


White  Smooth 
and  Cream  Rough 

in  double  weight  only 

The  easiest  paper  topigment 

Send  for  our  complete  Bromoil  List 

Manufactured  by 

Wellington  &  Ward 
Elstree,  Herts 

Sole  United  States  Agents 

RALPH  HARRIS  &  CO. 

26-30  Bromfield  St.,  Boston,  Mass. 


Kindly  mention  The  Photo-Miniature 


The  amateur  who  seeks  an  ideal 
process  for  the  making  of  his  exhi¬ 
bition  prints,  and  the  professional 
seeking  a  new  and  distinctive  print¬ 
ing  method  should  get  and  read 

THE  PHOTO-MINIATURE:  No.  185 

KALLITYPE 

AND  ALLIED  PROCESSES 


GRAFLEX 

KODAKS 

CAMERAS 

AT  REAL 


BARGAINS 


A  comprehensive  and  practical 
handbook,  giving  working  methods 
and  formulas  for  the  preparation 
of  plain  silver  prints  (black  or 
brown  tones)  on  art  papers;  silver- 
platinum  prints;  platinotype  on 
special  papers,  copper,  uranium 
and  blue  prints. 

PRICE  40  CENTS 


Trade  your  old  camera 
to  BASS  for  a  new  one 

Get  your  name  on  the 
BASS  MAILING  LIST  NOW 

BASS  CAMERA  CO. 

Dept.  M,  109  N.  Dearborn  Street 
CHICAGO 


At  your  dealers,  or  from 

TENNANT  AND  WARD 

103  Park  Ave.  New  York,  N.  Y. 


N.  B.— THE  BASS  STOCKS  OF 
MOTION  PICTURE  APPARATUS 
ARE  THE  WORLD’S  LARGEST. 


JUST  OUT 

OUR  LATEST 

Bargain  Book 

and  CATALOG 

Send  at  once  for  your  copy  and 
you  will  be  convinced  that  we 
can  save  you  money  and  give 
you  satisfaction.  We  have 
pleased  thousands.  You  will 
find  hundreds  of  used  and  new 
Cameras,  Kodaks,  Lenses,  and 
supplies  of  every  description 
listed  at  remarkably  low  prices. 
Every  item  sold  is  guaranteed. 

10  Days’  Free  Trial  or  Money  Back 
if  unsatisfactory.  If  you  wish  to 
trade  your  present  outfit  for  some 
other,  write  us  for  particulars. 

Central  Camera  Co. 

Dept.  M-3 

24  S.  Wabash  Ave.,  Chicago,  Ill. 


The  photographic  book 
market  has  not  yet  got 
“back  to  normalcy”  and 
there  are  few  books  to  be 
had-  none  at  all  on  many 
subjects.  But  our 

MONTHLY  BOOK  LIST 

includes  almost  all  the  “worth 
while”  books  at  present  obtain¬ 
able  on  the  different  branches 
of  photographic  work.  Tell  us 
what  you  want  to  know  and  we 
will  advise  you  of  the  best 
books  for  your  need,  sending 
you  the  list  at  the  same  time. 


TENNANT  AND  WARD 

Publishers  and  Importers 
103  PARK  AYE.,  NEW  YORK 


Kindly  mention  The  Photo-Miniature 


Exchange  can  serve  you— 


KODAKS,  GRAFLEX 
AND  VIEW  CAMERAS 
SOFT  FOCUS  AND 
PORTRAIT  LENSES 

Enlarging  Outfits 
Photographic  Papers 
and  Developers 


Every  Photographer 
should  have 

WILLOUGHBY’S 
MONEY  SAVING 

BU  LLETIN 


BROMOIL 

SUPPLIES 

Reduced,  prices  on  photographic 
apparatus  now  in  effect. 

ABE  COHEN’S 
EXCHANGE 

113  PARK  ROW  NEW  YORK 


before  placing  orders 
for  anything 
photographic 

A  Square  Deal  Always 


u/illoughby 

Cameras  &  Supplies.  | 

llOWfest  32  St  •  '  -  •  N.Tt? 


KALLITYPE  AND 
ALLIED  PROCESSES 


The  Photo  Miniature:  No.  185.  40  cents.  At  your 

dealers.  Working  methods  and  formulas  for  plain 
Silver  Prints,  Platinotype,  Silver-Platinum,  Copper 
and  Blue  Print  Papers. 


Professional  or  Amateur  Require  the  Best 

tools  obtainable  for  retouching 

” CJkSTELC"  PENC,LSAND  leads 

give  tke  kest  resups 

Absolutely  Flawless  a.  w.  faber,  inc.,  Newark,  n.  j. 


DUNN— THE  LENS  MAN 

Bargains.  Any  Lens  at  the  right  price. 

No  List.  Stock  changing  daily.  I  can  save  you 
money.  Tell  me  your  wants.  Prompt  reply. 

HATHAWAY  DUNN  INC.,  22  East  30th  St.,  NEW  YORK 


Kindly  mention  The  Photo-Miniatcre 


PICTORIAL 
PHOTOGRAPHERS 
ARE  INVITED 

To  Submit  their  Prints  in  Competition 
For  the  Prizes  to  be  awarded  at  the 

3RD  Annual  Exhibition 

OF 

Pictorial  Photography 

Which  Will  Be  Held  in  Seattle  from 

November  6th  to  1 8th 

(Inclusive) 

Regulations  that  will  govern  this  year’s 
competition  are  substantially  the  same 
as  obtained  in  1921.  A  detailed  prospec¬ 
tus  will  be  sent  to  those  interested,  upon 
application.  Inquiries  should  be  ad¬ 
dressed  to 

THE 

Photographic  Exhibit  Bureau 
Frederick  &  Nelson 

SEATTLE,  WASHINGTON 


A  large  percentage  of  the  Ex¬ 
hibition  and  Salon  prints  of 
the  last  few  years  have  been 

BROMOIL  PRINTS 

AND 

BROMOIL  TRANSFERS 

The  working  methods  and  formu¬ 
las  of  experts  in  these  pictorial 
printing  processes  are  given  in  de¬ 
tail,  with  careful  editing  and  a  few 
illustrations  in 

THE  PHOTO-MINIATURE 
No.  186 

which  you  can  get  from  your  dealer, 
or  direct  from  the  publishers  as  you 
prefer,  provided  you  make  the  at¬ 
tempt  before  the  edition  is  sold  out. 

Price  40  Cents 

TENNANT  AND  WARD 

103  Park  Ave.,  New  York,  N.  Y. 


SCHOOL  OF 

PHOTOGRAPHIC  PROFICIENCY 

One  month  at  Winona  Lake,  Ind.,  with  Will  H. 
Towles.  A  post-graduate  course  open  to  any  mem¬ 
ber  of  the  P.  A.  of  A.,  or  an  affiliated  association, 
or  their  employes. 

$50.00  FOR 

TIIE  ENTIRE  COURSE 

with  no  extra  charge  for  materials.  Accommoda¬ 
tions  at  Winona  are  most  reasonable.  All  the  usual 
summer  resort  attractions  for  your  amusement 
after  school  hours. 

SEND  $10.00  DEPOSIT  WITH  APPLICATION 

and  get  it  in  early,  as  attendance  will  be  limited 
and  a  number  of  applications  are  on  hand.  Ad¬ 
dress  General  Secretary,  P.  A.  of  A.,  421  Caxton 
Building,  Cleveland,  Ohio. 

Kindly  mention  The  Photo-Miniature 


Kindly  mention  The  Photo-Miniature 


HIGGINS’  1  MOUNTER 

(  PASTE 


The  kind  you  are  sure  to  use 
with  continuous  satisfaction 


At  Dealers  Generally 


Branches: 

Chicago,Londor 


Chas.  M.  HiggillS  &  Co.,  Manufacturers 
271  Ninth  Street,  Brooklyn,  N.  Y. 


HOW  TO  BECOME  A  PROFESSIONAL 

PHOTOGRAPHER 

EARNING  $35  TO  $125  A  WEEK 

An  interesting  booklet  (free)  on  choosing  a  voca¬ 
tion.  the  opportunities  photography  offers  you 
and  how  to  avail  yourself  of  these  advantages. 
Motion  Picture — Commercial — Portraiture 
Three  to  six  months’  course.  Practical  instruc¬ 
tion.  Modern  equipment.  Day  or  evening 
classes.  Easy  terms.  Cameras  and  materials  fur¬ 
nished  free.  Call  or  write  for  Catalog  No.  24. 
NEW  YORK  INSTITUTE  of  PHOTOGRAPHY 
NEW  YORK  CHICAGO  BROOKLYN 

141  W.  36th  St.  630 S.  Wabash  Ave.  505StateSt. 


CAMERA 

CRAFT 


A  monthly  magazine  covering  all  that 
is  best  in  photography. 

ITS  ADVERTISING  PAGES  KEEP  YOU  UP  TO  DATE 
$1.50  a  year,  Sample  Copy  on  request 

CA/AERA  CRAFT  PUBLISHING  CO. 

Claus  Spreckels  Building  -  San  Francisco,  California 


COLOR  PHOTOGRAPHY 

An  authoritative  review  of  all  the  chief  processes,  giving  a  clear  explanation  of  the 
underlying  principles.  The  Photo-Miniature:  No.  183.  Fully  illustrated,  40  cents. 

By  C.  E.  K.  MEES,  D.Sc. 

At  Your  Dealers',  or  Direct  from  the  Publishers 
TENNANT  AND  WARD  103  Park  Avenue,  NEW  YORK 


Kindly  mention  The  Photo-Miniature 


till? 

The  most  comprehensive  reference  library  of 
photographic  information  in  the  English 
language. 

8000  solidly  packed  pages,  illustrated;  unique  in 
plan  and  arrangement.  Every  page  self-indexed  for 
quick  reference. 

Comprising  192  handbooks  on  photography,  each 
complete  in  itself;  each  dealing  with  a  different 
subject  or  phase  of  its  subject. 

Covering  all  the  everyday  uses  and  applications  of 
photography  with  direct  and  practical  instruction — 
theory  and  practice;  much  of  it  original  and  not 
obtainable  elsewhere. 

Giving  the  commonsense  facts  needed  for  an  intel¬ 
ligent  understanding  and  successful  working  of  the 
processes,  methods  and  formulas  employed. 

This  describes  a  complete  set  of  The  Photo- 
Miniature:  Vol.l,  No.l  [1899]  to  Vol.XVI,  No. 
192  [1922]  as  published,  strong  paper  covers 

Price  on  Application 

We  can  also  supply  many  single  copies  of  out-of-print 
numbers,  in  good  condition  for  binding,  at  50c  each 

Tennant  and  Ward,  Publishers 

103  PARK  AVENUE  NEW  YORK,  N.  Y. 


Kindly  mention  The  Photo-Mima  this 


Lens  Achievement. 

The  making  of  fine  lenses  is  no  longer  a  mysterious 
art  locked  in  the  minds  of  old  world  craftsmen. 

Through  its  staff  of  optical  mathematicians, 
through  its  Research  Laboratory  and  by  means  of 
testing  apparatus  of  the  utmost  exactitude,  the 
Kodak  company  has  again  proved  that  we  here  in 
America  can  equal  the  world  in  the  scientific  produc¬ 
tion  of  instruments  of  precision. 

The  production  of  the  Kodak  Anastigmat  lens  is 
a  distinct  achievement — not  merely  in  the  fact  that 
it  is  at  least  the  equal  of  the  finest  anastigmats  made 
anywhere  in  the  whole  world,  but  in  the  further 
fact  that  through  the  use  of  scientific,  specialized 
machinery  of  the  utmost  accuracy  it  is  made  and 
sold  at  a  price  which  is  bringing  the  anastigmat 
advantages  to  hundreds  of  thousands  of  amateurs 
who  have  not  hitherto  felt  they  could  afford  a  lens 
of  the  finest  quality. 

Send  for  the  free  booklet  "  About  Lenses”.  It 
contains  interesting  information  that  you  ought  to  have. 


K  Eastman  Kodak  Company 
TS  Rochester,  N.  Y. 
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